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EXECUTIVE  SUMMARY 

This  executive  summary  addresses  the  Draft  Project  Impact  Report  (DPIR)  (November  1993) 
and  this  Supplemental  Report.   The  DPIR  presented  a  detailed  evaluation  of  the 
Transportation  Management  Plan  for  the  control  of  traffic  generated  by  the  Stadium.   The 
Transportation  Management  Plan  was  implemented  by  Boston  College  for  hs  1993  football 
season. 

TRANSPORTATION  MANAGEMENT  PLAN  SUMMARY 

The  Transportation  Management  Plan  contains  five  principal  components: 

•  Parking  Control  Improvements  —  Assignment  of  spectators  to  parking  lots,  reducing 
on-street  parking,  and  restricting  parking  garages  for  use  by  high-occupancy  vehicles 
(carpools),  and  establishing  outlying  park-and-charter  parking  (satellite  lots)  for 
spectators. 

•  MBTA  Service  Enhancements  —  Increased  promotion,  advertising;  expanded  frequency 
of  service. 

•  Traffic  and  Pedestrian  Controls  —  Provision  of  turning  lanes  at  key  intersections, 
police  officer  control  at  key  intersections  for  vehicle  flow  and  to  provide  safe 
pedestrian  access  to  the  Stadium. 

•  Enforcement  and  Control  Procedures  —  Aggressive  program  of  enforcement  of 
on-street  parking  restrictions  and  designation  of  an  individual  responsible  for  overall 
direction  of  special-event  transportation  and  parking  management. 

•  Education  and  Communication  Strategies  -  Program  of  widespread  education  and 
communication  to  implement  above  components. 

PLAN  OPERATION  -  1993  (33,300  seats) 

The  implementation  of  most  of  these  plan  elements  in  the  1993  season  has  resulted  in  a 
dramatic  shift  in  spectator  access  characteristics  as  follows: 

•  Ridership  by  MBTA  rapid  transit  and  buses  increased  by  76  percent,  averaging 
7, 040  spectators. 

•  Park-and-charter  bus  ridership  by  spectators  increased  by  97  percent,  totaling 
6,120  spectators. 


Spectator  vehicle  trips  entering  neighborhood  streets  in  the  Boston  College  area 
decreased  by  33  percent. 
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The  number  of  spectators  parking  on-street  has  been  reduced  from  26  percent  of  total 
spectators  to  2  percent  of  total  spectators. 

•  Traffic  congestion  has  been  significantly  reduced  along  major  routes  and  at  key 
signalized  and  unsignalized  intersections  used  for  spectator  access. 

•  Nearly  450  enforcement  personnel  were  used  by  Boston  College  for  each  football 
game,  representing  an  increase  of  approximately  100  enforcement  personnel  over  the 
1992  season. 

PLAN  OPERATION  -  1994  (44,500  seats) 

For  the  1994  season,  Boston  College  will  continue  its  commitment  to  implement  the 
Transportation  Management  Plan  with  additional  enhancements.   These  enhancements  have 
resulted  from  input  received  after  each  game  from  the  Traffic  Advisory  Committee,  comprised 
of  police  enforcement  officials  (Boston,  Newton,  State,  and  BC);  Boston,  Newton,  and 
Brookline  traffic  and  planning  department  officials,  MBTA  and  charter  bus  company 
representatives,  and  neighborhood  representatives.   These  enhancements  include  increased 
promotion  of  the  MBTA  for  access  to  the  Stadium,  increased  police  officer  control  and 
presence  throughout  the  area,  and  increased  use  of  the  park-and-charter  system. 

The  implementation  of  these  additional  elements  of  the  TMP  for  the  1 994  season  is  expected 
to  result  in  the  following  spectator  access  characteristics  as  follows: 

•  MBTA  ridership  is  projected  to  increase  to  25  percent,  totaling  11,130  spectators. 
Moreover,  Boston  College  is  prepared  to  build  a  new  Riverside  "D"  branch  stop  at  the 
MWRA  Water  Works  Building  to  be  used  on  football  game  days  for  more  convenient 
MBTA  access.    This  enhancement  could  result  in  an  increase  in  transit  ridership  over 
the  projected  25  percent. 

•  Use  of  the  park-and-charter  lots  is  expected  to  increase  to  20  percent,  totaling 
9,170  spectators.   At  the  Newton  Campus/Newton  Country  Day  lot,  1,200  of  the 

1, 400  available  spaces  will  be  utilized.    For  the  Brighton  lots,  600  of  the  800  spaces 
will  be  utilized  and  at  the  Needham  Industrial  Park,  1,260  spaces  of  the  2,000 
available  spaces  will  be  utilized. 

•  The  park-and-charter  lots  will  provide  a  surplus  of  1,140  spaces  capable  of 
accommodating  an  additional  3, 420  spectators.    Thus,  the  Transportation  Management 
Plan  is  flexible  and  can  accommodate  unforeseen  circumstances.    For  instance,  if  the 
MBTA  ridership  does  not  increase  to  projected  levels  and  remains  at  approximately 
20  percent,  the  decrease  of  5  percent  (2,225  spectators)  could  easily  be  accommodated 
in  the  park-and-charter  lots  reserve. 
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For  access  between  the  park-and-charter  lots  and  the  Stadium,  charter  buses  will  make 
180  trips.    This  represents  an  increase  of  30  trips  over  current  conditions. 

A  new  parking  garage  will  be  completed  on-campus  with  a  capacity  of  800  spaces  and 
will  be  restricted  for  use  by  carpools  (4  or  more  occupants). 

•  Together  with  the  restriction  of  on-street  parking,  the  plan  will  achieve  a  reduction  on 
gamedays  of  1,565  spectator  vehicles  (24  percent)  entering  the  neighborhood  streets  in 
the  Boston  College  area  in  1994  compared  with  1992  operation. 

•  Intersections  will  generally  operate  at  the  same  levels  of  service  after  the  Stadium 
expansion.   Average  vehicle  delay  before  a  football  game  will  be  under  one  minute 
(compared  to  50  seconds  in  1993).   Average  vehicle  delay  after  each  game  will 
generally  be  less  than  90  seconds  (compared  to  80  seconds  in  1993).    The  sole 
exception  is  at  Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  which  will 
operate  with  an  average  delay  of  under  two  minutes. 

•  Pedestrians  will  continue  to  be  accommodated  at  key  intersections  in  the  vicinity  of  the 
stadium  safely  and  efficiently  with  police  officer-assisted  crossings. 

MODAL  DISTRIBUTION  SUMMARY 

Table  S-1  summarizes  the  Alumni  Stadium  travel  mode  distribution  for  1992,  1993  (existing 
Stadium  with  Transportation  Management  Plan  -  average  of  all  games),  and  1994  (expanded 
Stadium  with  additional  Transportation  Management  Plan  features).   Based  on  the  success  of 
the  Transportation  Management  Plan  in  1993,  its  components  and  additional  planned 
enhancements  form  a  very  realistic  and  achievable  program  to  efficiently  and  safely 
accommodate  access  for  the  proposed  Stadium  expansion. 

Table  S-2  summarizes  the  volume  of  automobile  and  park-and-charter  bus  trips  to  the  areas 
surrounding  the  Stadium.  Automobile  trips  are  anticipated  to  decrease  by  24  percent  over 
1992  conditions. 
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TABLE  S-1 
ALUMNI  STADIUM  TRAVEL  MODE  DISTRIBUTION  COMPARISONS 

Mode  of  Arrival 

1992' 

1993' 

1994' 

Spectators 

Modal  Share 

Spectators 

Modal  Share 

Spectators 

Modal 
Share 

Automobile 

Off-street 
On-street 

11,600 
8,400 

36% 
26% 

12,700 
700 

38% 
2% 

16,400 
200 

37% 
1% 

MBTA 

4,000 

12% 

7,040 

21% 

11,130 

25% 

Park-and-charter  bus 

3,100 

10% 

6,120 

18% 

9,170 

20% 

Walk-in  and  college 
buses 

5,400 

16% 

6,740 

21% 

7,600 

17% 

Total 

32,500 

100% 

33,300 

100% 

44,500 

100% 

NOTES:  Vehicle  trips  on  neighborhood  streets  in  the  Boston  College  area 

'  1992:   Existing  Stadium  before  implementing  Transportation  Management  Plan 

'  1993:   Existing  Stadium  after  implementing  Transportation  Management  Plan  (average  of  all  games) 

'  1994:   Expanded  Stadium  after  implementing  additional  Transportation  Management  Plan  features 


TABLE  S-2 
VEHICLE  TRIP  SUMMARY 

Vehicle  Type 

1992' 

1993' 

1994^ 

Automobile 
Charter  Bus 

6,665 
80 

4,390 
150 

5,100 
180 

Total 

6,745 

4,540 

5,280 

NOTE:     Vehicle  trips  on  neighborhood  streets  in  the  Boston  College  area 


1992 
1993 
1994 


Existing  Stadium  before  implementing  Transportation  Management  Plan 

Existing  Stadium  after  implementing  Transportation  Management  Plan 

Expanded  Stadium  after  implementing  additional  Transportation  Management  Plan  features 
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1.0  INTRODUCTION 


1.1       OBJECTIVE 


The  information  presented  in  this  report  supplements  the  Transportation  Study  Update  in  the 
Draft  Project  Impact  Report  (DPIR)  submitted  to  Boston  College  in  November  1993.   The 
objective  of  this  document  is  to  address  the  remaining  items  related  to  the  Stadium  expansion 
scoped  in  the  Boston  Redevelopment  Authority's  (BRA)  Scoping  Document  (September  2, 
1993).   These  items  include  intersection  operations  for  a  variety  of  conditions,  on- street 
parking  supply,  and  a  revised  spectator  modal  distribution  based  on  data  from  all  six  games  of 
the  1 993  football  season.   This  report  is  based  on  data  collected  after  submission  of  the  DPIR. 

A  detailed  Transportation  Management  Plan  was  designed  by  Rizzo  Associates  to  reduce  and 
mitigate  potential  impacts  on  local  roadways  and  neighborhoods  affected  by  the  expansion  of 
the  Stadium.   The  primary  goal  of  the  Transportation  Management  Plan  is  to  reduce  traffic 
and  congestion  on  local  roadways  by  modifying  the  travel  habits  of  Boston  College's  fans  to 
Alumni  Stadium.   The  plan  focuses  on  encouraging  ridership  on  public  transit  and  the  use  of 
high-occupancy  vehicles  through  carpooling  and  a  system  of  park-and-charter  lots. 

Boston  College  has  had  the  opportunity  during  this  year's  football  season  (1993)  to  test  many 
of  the  components  of  the  mitigation  plan.   During  this  most  recent  period  of  testing,  traffic 
and  parking  counts,  additional  MBTA  counts,  and  pedestrian  data  were  collected  in  order  to 
evaluate  the  success  of  the  implemented  mitigation  measures.   This  report  generally  focuses 
on  the  impact  of  the  expansion  on  the  intersections  scoped  within  the  BRA's  Scoping 
Document  and  the  Massachusetts  Bay  Transit  Authority  (MBTA)  facilities  serving  Alumni 
Stadium. 

1.2       METHODOWGY 

The  report  begins  with  a  thorough  evaluation  of  the  existing  Saturday  (gameday  and 
non-gameday)  traffic,  pedestrian,  and  transit  operations  during  peak  periods.    Through  this 
analysis,  a  basis  is  formed  on  which  to  evaluate  the  impacts  of  the  proposed  Alumni  Stadium 
expansion.   In  addition,  a  comparison  of  gameday-related  traffic  to  the  weekday  commuting 
peak  hour  is  presented.   Following  the  existing  conditions  analyses,  trip  generation  resulting 
from  the  project  is  calculated  and  distributed  through  the  study  intersections.    The 
transportation  systems  are  reanalyzed  for  the  future  conditions  of  1994  with  the  addition  of 
the  expansion-related  traffic. 

For  the  reader's  convenience,  the  BRA  Scoping  Document  (Appendix  2)  task  numbers 
are  referenced  throughout  the  report. 
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1.3       STUDY  LOCATIONS 


Nine  intersections  were  studied  as  part  of  this  evaluation.   They  are  shown  on  Figure  1 .   The 

Commonwealth  Avenue/Fr.  Herlihy  Terrace  intersection  was  included  due  to 

its  close  proximity  to  the  Commonwealth  Avenue/Lake  Street  intersection.   The  intersections 

are: 


Commonwealth  Avenue/Fr.  Herlihy  Terrace 
Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive 
Commonwealth  Avenue/Greycliff  Road 
Commonwealth  Avenue/Foster  Street 
Commonwealth  Avenue/South  Street 
Commonwealth  Avenue/Chestnut  Hill  Drive 
Commonwealth  Avenue/Chestnut  Hill  Avenue 
Beacon  Street/Chestnut  Hill  Drive/Gate  House  Road 
Beacon  Street/Chestnut  Hill  Avenue 


At  the  intersection  of  Commonwealth  Avenue/Greycliff  Road,  only  a  pedestrian  analysis  was 
required. 

Intersections  scoped  in  the  Massachusetts  Environmental  Protection  Agency  (MEPA)  Scoping 
Document  will  be  discussed  in  the  Draft  Environmental  Impact  Report. 
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2.0  EXISTING  1993  SATURDAY  GAMEDAY AND  NON-GAMEDAY 

CONDITIONS 

In  this  section,  the  existing  transportation  systems  serving  Alumni  Stadium  are  evaluated.   For 
each  of  the  study  intersections,  traffic  control,  vehicular,  pedestrian  traffic  volumes,  and 
capacities/utilization  are  discussed.   Similarly,  for  the  MBTA  facilities,  ridership  and  volume/ 
capacity  ratios  are  evaluated.   Detailed  descriptions  of  the  roadway  network  and  intersections 
in  terms  of  existing  geometry  are  not  included  in  this  report  but  will  be  included  in  the 
Transportation  Master  Plan  that  will  accompany  the  Draft  Environmental  Impact  Report. 
However,  the  method  of  intersection  control  and  any  changes  in  lane  usage  on  gamedays  are 
summarized. 

2. 1       INTERSECTION  CONTROL  (Task  1. 1) 

All  of  the  study  intersections,  with  the  exception  of  Commonwealth  Avenue  at  South  Street, 
are  police  officer-controlled  on  gamedays  for  a  period  of  3.5  hours  preceding  kickoff  and  for 
approximately  2  hours  (or  as  needed)  after  the  game  ends. 


Commomvealth  Avemie/Fr.  Herlihy  Terrace  and  Commonwealth  Avenue/Lake  Street/ 
St.  Thomas  More  Drive.   These  adjacent  intersections  are  controlled  with  a  total  of  7  police 
officers  on  gamedays.   It  is  estimated  that  the  police  officers  control  the  intersections  wdth  an 
equivalent  of  a  130-second  signal  cycle  including  a  30-second  pedestrian  phase.   To  facilitate 
the  movement  of  traffic  through  the  Lake  Street  intersection,  parking  is  eliminated  on  the 
westbound  approach  of  Commonwealth  Avenue  to  accommodate  an  exclusive  right  turn  lane 
(serving  vehicles  turning  right  onto  Lake  Street). 

Under  normal  conditions,  the  intersection  of  Commonwealth  Avenue/Fr.  Herlihy  Terrace  is 
unsignalized.   A  pedestrian-actuated  signal-controlled  crossing  is  located  on  the  eastbound 
approach  of  Commonwealth  Avenue.   The  Commonwealth  Avenue/Lake  Street/St.  Thomas 
More  Drive  intersection  is  controlled  by  a  vehicle-actuated  signal  controller. 


I;, 


Commonweahh  Avenue/Foster  Street.   Although  a  police  officer  is  stationed  at  this  location, 
the  STOP  sign-controlled  intersection  appears  to  adequately  handle  the  volume  of  traffic  that 
passes  through  it  without  assistance  from  the  police  officer.   However,  the  police  officer  is 
necessary  to  direct  traffic  should  a  short  5-  to  10-minute  spike  occur  in  traffic. 


Commonwealth  Avenue/South  Street.   This  intersection  is  controlled  with  a  traffic  signal. 
police  officers  are  stationed  at  this  location. 


No 


Commonwealth  Avenue/Chestnut  Hill  Drive.    One  police  officer  controls  traffic  at  this  location 
on  gamedays.   The  officer  prohibits  any  traffic  from  entering  Chestnut  Hill  Drive  after  the 
game  to  facilitate  traffic  flow  at  the  Chestnut  Hill  Drive/St.  Thomas  More  Drive  intersection. 
The  intersection  is  normally  controlled  by  a  STOP  sign. 
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Commomvealth  Avenue/Chestnut  Hill  Avenue.   Two  police  officers  are  stationed  at  this 
intersection.    Before  the  game,  the  signal  system  adequately  controls  the  intersection;  the 
officers  are  needed  only  periodically  to  accommodate  spikes  in  traffic  and  to  assist 
pedestrians.    However,  after  the  game,  the  officers  are  required  on  a  regular  basis  to  control 
the  intersection. 

Beacon  Street/Chestnut  Hill  Drive/Gate  House  Road.   This  intersection  is  controlled  with  two 
police  officers  before  and  after  the  game.   The  officers  channel  traffic  on  Beacon  Street  to 
accommodate  a  through  lane  and  a  turning  lane  on  each  approach  of  Beacon  Street.    Thus, 
through  traffic  on  Beacon  Street  can  move  unimpeded  by  gameday-related  traffic. 

Under  normal  operating  conditions,  STOP  signs  control  the  minor  approaches  of  this 
intersection. 

Beacon  Street/Chestnut  Hill  Avenue  (Cleveland  Circle).   Two  officers  direct  traffic  at  this 
location  (as-needed)  before  and  after  football  games.   The  intersection  is  normally  controlled 
by  a  vehicle-actuated  controller. 

2.2       MBTA  SER  VICE  ON  GAMEDA  YS  (Task  1.3) 

The  MBTA  has  worked  with  Boston  College  to  serve  all  spectators  arriving  and  departing 
Alumni  Stadium  via  the  trolley  and  bus  systems.   For  each  game  this  year,  the  MBTA  has 
provided  adequate  service  on  all  Green  Line  branches  and  bus  routes  serving  Boston  College. 
It  has  met  passenger  demands  by  adding  extra  cars  to  trains  and  buses  as  needed.   The 
following  paragraphs  briefly  summarize  the  MBTA  facilities  in  the  vicinity  of  Boston  College. 

Trolley  Service.   The  "B"  branch  of  the  Green  Line  travels  within  the  median  of 
Commonwealth  Avenue  and  has  five  stops  along  Commonwealth  Avenue.   Its  westerly 
terminus  is  the  Boston  College  stop,  located  at  the  intersection  of  Commonwealth  Avenue  and 
Lake  Street,  opposite  the  Lower  Campus  main  gate.   The  other  stops  are  located  at  the 
intersections  of  Commonwealth  Avenue  with  Greycliff  Road,  South  Street,  and  Chestnut  Hill 
Avenue.   The  "B"  trolley  arrives  and  departs  at  these  stops  approximately  every  5  minutes 
during  the  peak  hoiir  before  the  game. 

The  westerly  terminus  of  the  MBTA  Green  Line  "C"  Branch  is  located  at  Cleveland  Circle.   It 
departs  Cleveland  Circle  and  travels  east,  within  the  median  of  Beacon  Street,  to  downtown 
Boston.   The  peak  hour  headway  (i.e.,  the  time  interval  between  trains)  is  approximately  5  to 
6  minutes. 

The  "D"  branch  of  the  MBTA  Green  Line  is  the  only  branch  that  continues  west  of  Boston 
with  its  final  stop,  the  Riverside  Park-and-Ride  facility,  located  off  Grove  Street  (near 
Route  128)  in  Newton.    The  closest  stop  to  Boston  College  is  the  Chestnut  Hill  stop  on 
Hammond  Street,  approximately  two-thirds  of  a  mile  from  Middle  Campus.   The  peak  hour 
headway  before  the  game  is  approximately  5  minutes. 
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Bus  Service.   Due  to  the  extensive  trolley  service,  Boston  College  is  not  well  served  by 
MBTA  bus  routes.    The  nearest  bus  route  is  located  approximately  one-half  mile  from  the 
campus,  on  Chestnut  Hill  Avenue.   Local  Routes  5 1  and  86  serve  Chestnut  Hill  Avenue  and 
Cleveland  Circle.   Bus  route  51  has  its  northerly  terminus  at  the  Cleveland  Circle  station. 
While  en  route,  the  bus  travels  south  through  Brookline  to  Hancock  Village  and  then  into 
Boston,  where  it  turns  north  at  Roslindale  Square  and  heads  toward  its  final  stop  at  Forest 
Hills. 

Bus  route  86  has  its  southerly  terminus  at  Cleveland  Circle.   The  bus  travels  north  along 
Chestnut  Hill  Avenue  to  Brighton  Center,  where  it  continues  through  Allston,  Cambridge,  and 
Somerville  to  its  northern  terminus  located  at  the  Sullivan  Square  Station  in  Charlestown. 

2. 3  ON-STREET  PARKING  SUP  PL  Y 

The  supply  of  on-street  parking  for  Boston  College  spectators,  in  the  vicinity  of  the  Stadium, 
has  been  virtually  eliminated  by  the  recently  established  parking  bans  in  Boston  and  Newton 
(refer  to  Figures  2  and  3  of  the  DPIR  for  the  areas  of  the  bans).   Legal  parking  is  available 
on  St.  Thomas  More  Drive  (approximately  40  spaces)  and  along  Chestnut  Hill  Drive 
(approximately  120  non-resident  spaces). 

In  the  community  of  Brighton/Allston,  approximately  800  spaces  are  reserved  for  residents.   It 
is  estimated  that  1 00  of  these  spaces  were  utilized  by  Boston  College  spectators  with  resident 
permits. 

2.4  DATA  COLLECTION 

Extensive  parking  and  transit-related  data  was  collected  for  each  of  the  football  games.   For 
the  October  23,  1993  (BC  vs.  Army,  kickoff  1:30  p.m.)  and  October  30,  1993  (BC  vs. 
Tulane,  kickoff  1 :30  p.m.)  games,  vehicular,  and  pedestrian  count  data  were  obtained  at  each 
of  the  study  intersections.   In  addition,  similar  data  was  collected  for  a  non-gameday 
Saturday.   The  purpose  of  these  non-gameday  counts  was  to  form  a  basis  on  which  to 
determine  the  actual  impact  of  Boston  College  football  games  on  the  study  intersections. 

2.4.1     Vehicular  Traffic  Volumes 

The  volume  of  traffic  on  a  roadway  or  passing  through  an  intersection  was  compared  to  the 
capacity  of  the  roadway  or  intersection.   This  comparison  is  the  measure  of  how  the  facilities 
operate  and  of  the  quality  of  driving  conditions.   For  purposes  of  this  analysis,  traffic  volume 
counts  were  conducted  on  Beacon  Street  as  well  as  at  each  of  the  study  intersections.    The 
data  was  collected  from  two  sources:    (1)  automatic  traffic  recorder  counts,  and  (2)  manual 
turning  movement  volume  counts. 

•  Automatic  Traffic  Recorder  Counts.    Automatic  traffic  recorder  (ATR)  machine  counts 

are  obtained  from  road  tubes  placed  on  the  roadway  pavement.   ATR  counts  were 
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performed  on  a  non-gameday  Saturday  and  recorded  in  15-minute  intervals.    The  count 
was  taken  on  Beacon  Street,  west  of  Reservoir  Avenue,  on  Saturday, 
November  20,  1993  to  determine  the  peak  hour  of  traffic  on  a  non-gameday  Saturday. 
The  data,  contained  in  the  appendix,  indicates  that  the  traffic  volume  on  Beacon  Street 
on  a  non-gameday  Saturday  is  approximately  16,500  vehicles  per  day.   The  peak  hour 
of  highest  traffic  volumes  occur  between  2:45  and  3:45  p.m  (1,236  vehicles  per  hour). 

Manual  Turning  Movement  Counts.    Manual  turning  movement  counts  were  conducted 
on  three  Saturdays:   two  gamedays  and  one  non-gameday,  including  October  23,  1993 
(BC  vs.  Army,  kickoff  1:30  p.m.),  October  30,  1993  (BC  vs.  Tulane,  kickoff 
1:30  p.m.),  and  November  13,  1993.   The  counts,  recorded  in  15-minute  intervals, 
included  separate  notation  for  pedestrians.   The  data  is  provided  in  the  appendix. 

Gamedav  Counts.   The  gameday  counts  were  conducted  at  each  of  the  study 
intersections  during  the  periods  encompassing  the  before  game  and  after  game  peak 
travel  hours:    11:30  a.m.  to  1:30  p.m.  and  4:00  p.m.  to  6:00  p.m.   The  peak  hours  of 
travel  occurred  approximately  1  hour  before  kickoff  (from  12:30  p.m.  to  1:30  p.m.) 
and  immediately  after  the  game  ended  (from  4:00  p.m.  to  5:00  p.m.).   The  volumes 
for  the  before  and  after  game  peak  hours  are  shown  on  Figures  2  and  3.   The  after 
game  peak  hour  traffic  volumes  were  typically  higher  than  the  before  game  peak  hour 
traffic  volumes  as  spectators  tend  to  depart  the  Stadium  in  higher  concentrations  than 
they  arrive. 

Non-Gaineday  Counts.    The  non-gameday  Saturday  counts  were  conducted  at  each  of 
the  study  locations  for  a  2.5-hour  period  generally  corresponding  to  the  count  program 
performed  on  a  gameday  (before  the  game):  1 1:30  a.m.  to  2:00  p.m.   The  peak  hour  of 
traffic  for  each  intersection  varied  significantly.   However,  all  of  the  intersections  did 
experience  a  peak  during  the  period  of  the  count.   The  actual  peak  hour  of  traffic  on  a 
non-gameday  does  occur  from  2:45  to  3:45  p.m.  based  on  the  Beacon  Street  ATR 
count.   However,  the  ATR  data  indicated  that  the  traffic  volume  on  Beacon  street 
during  the  later  peak  hour  was  only  43  vehicles  more  than  the  peak  that  occurred 
between  11:30  p.m.  and  2:00  p.m.    The  non-gameday  peak  hour  counts  are  shown  on 
Figure  4. 

Comparison  of  Gamedav  (Before  Game)  to  Non-Gameday  Peak  Hour  Volumes.   For 
each  of  the  study  intersections,  a  comparison  was  made  of  the  Saturday  before  game 
peak  hour  (12:30  p.m.  to  1:30  p.m.)  to  the  non-gameday  Saturday  peak  hour 
(occurring  between  11:30  a.m.  to  2:00  p.m.).    The  comparison  is  summarized  in 
Table  1.    The  evaluation  shows  that  overall  the  approach  volumes  as  a  total  of  all 
study  intersections  is  approximately  7  percent  higher  than  on  a  non-gameday.    At  the 
intersections  of  Commonwealth  Avenue  at  Fr.  Herlihy  Terrace  and  Lake  Street/ 
St.  Thomas  More  Drive,  and  the  intersections  of  Beacon  Street  at  Chestnut  Hill  Drive 
and  at  Chestnut  Hill  Avenue,  the  peak  hour  traffic  volumes  are  actually  lower  on  a 
gameday  than  a  non-gameday.   However,  the  remaining  Commonwealth  Avenue 
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intersections  at  Foster  Street,  South  Street  and  Chestnut  Hill  Avenue  do  show  that 
traffic  ranges  from  15  to  32  percent  higher  on  gamedays  than  non-gamedays. 

•  Comparison  of  Gameday  to  Weekday  Peak  Hour  Volumes.   A  second  comparison  was 
also  made  of  the  Saturday  after  game  peak  hour  (4:00  p.m.  to  5:00  p.m.)  to  the 
weekday  afternoon  peak  hour  (5:30  to  6:30  p.m.).   This  comparison,  summarized  in 
Table  2,  indicates  overall  that  the  approach  volume  as  a  total  of  all  study  intersections 
is  16  percent  higher  on  a  gameday  than  during  the  weekday  afternoon  peak  hour. 

2.4.2    Pedestrian  Traffic  Volumes  (Task  1.4) 

Key  areas  that  generate  pedestrian  activity  on  gamedays  include  the  MBTA  Boston  College 
stop  adjacent  to  Lake  Street,  the  MBTA  Chestnut  Hill  stop  on  Hammond  Street,  and 
St.  John's  Seminary.   Each  of  these  areas  is  located  such  that  pedestrians  have  to  cross  either 
Commonwealth  Avenue  or  Beacon  Street  to  access  the  Stadium. 

The  only  park-and-charter  lot  bus  stop  located  in  Boston  is  on  the  south  side  of 
Commonwealth  Avenue,  adjacent  to  Lake  Street.   To  access  the  Stadium  from  this  stop, 
passengers  cross  only  St.  Thomas  More  Drive  and  are  generally  assisted  by  police  officers. 

In  total,  the  volume  of  pedestrians  arriving  at  the  Stadium  is  the  summation  of  the  spectators 
arriving  by  MBTA  and  arriving  on  foot  (mostly  on-campus  students)  and  is  approximately 
13,100. 

Although  the  BRA  Scoping  Determination  required  pedestrian  counts  only  at  the  intersections 
of  Commonwealth  Avenue  at  Lake  Street  and  at  Greycliff  Road  and  Beacon  Street  at 
Chestnut  Hill  Drive,  pedestrian  counts  were  conducted  at  each  of  the  study  locations  during 
the  same  periods  of  the  vehicular  counts.   The  following  discusses  pedestrian  activity  at  the 
intersections  scoped  for  pedestrian  counts. 

•  Commonwealth  Avenue/Lake  Street/Fr.  Herlihy  Terrace.    On  gamedays,  the  most 
significant  pedestrian  traffic  occurs  at  the  Commonwealth  Avenue/Lake  Street  and 
Commonwealth  Avenue/Fr.  Herlihy  Terrace  intersections.   At  the  Commonwealth 
Avenue  crosswalk  located  on  the  westerly  side  of  Fr.  Herlihy  Terrace,  pedestrians  are 
traveling  from  the  MBTA  Green  Line  Boston  College  stop  across  Commonwealth 
Avenue  to  the  Stadium.   The  counts  indicate  that  during  the  peak  hours  of  vehicular 
traffic  occurring  before  and  after  the  game,  approximately  1,300  pedestrians  cross  at 
this  location.   At  the  Commonwealth  Avenue  crosswalk  located  east  of  Lake  Street, 
pedestrians  are  arriving  at  the  intersection  from  St.  John's  Seminary;  approximately 
400  pedestrians  cross  at  this  location  during  the  peak  hours  of  vehicular  traffic  before 
and  after  the  game.   Pedestrians  crossing  at  these  intersections  are  assisted  by  seven 
police  officers. 
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•  Commonwealth  Avenue/Greycliff  Road.   At  the  Commonwealth  Avenue/GreycHff  Road 
intersection  where  the  Green  Line  makes  a  stop,  approximately  70  pedestrians  cross 
Commonwealth  Avenue  and  200  cross  Greycliff  Road. 

•  Beacon  Street/Chestnut  Hill  Drive.   At  the  Beacon  Street/Chestnut  Hill  Drive/ 
Gate  House  Road  intersection,  approximately  185  pedestrians  crossed  the  westbound 
approach  of  Beacon  Street  during  the  peak  vehicular  hour  before  and  after  the  game. 
Two  officers  were  available  at  this  location  to  assist  the  pedestrians. 

2.4.3    MBTA  Ridership 

MBTA  passengers  were  counted  by  the  MBTA  for  all  games  and  by  Rizzo  Associates  for  the 
last  two  games  (BC  vs.  Virginia  Tech  and  BC  vs.  West  Virginia).   The  MBTA  counts 
passengers  by  observing  the  density  of  the  passengers  on  each  car  and  multiplying  the  cars 
capacity  (approximately  200  passengers)  by  a  factor  related  to  the  density.    Counts  performed 
by  Rizzo  Associates  were  actual  passenger  counts. 

The  counts  were  generally  conducted  at  the  Green  Line  stops  closest  to  the  campus:    "B"  line 
-  Boston  College  stop,  "C"  line  -  Cleveland  Circle,  and  "D"  line  -  Chestnut  Hill  stop.   In 
addition,  passengers  counts  were  conducted  at  bus  stops  along  Chestnut  Hill  Avenue  (closest 
to  Boston  College)  serving  bus  routes  5 1  and  86.   These  buses  serve  north-south  routes 
through  Boston  and  carried  approximately  41  passengers.   The  average  ridership  of  the 
MBTA  was  approximately  7,000  spectators  per  game.   Table  3  summarizes  for  each  branch  of 
the  Green  Line  the  peak  hour  of  ridership  and  the  peak  hour  volumes.   The  information  in 
Table  3  is  based  on  data  collected  on  September  4,  1993  (BC  vs.  Miami).   The 
September  4,  1993  volumes  are  presented,  as  they  represent  the  highest  counts  (total  ridership 
was  9,550)  and  will  give  the  most  conservative  results  when  used  to  determine  the  operating 
conditions  of  the  Green  Line  branches. 


TABLE  3 
MBTA  PEAK  HOUR  RIDERSHIP  DATA' 

"B"  line 
Boston  College  Stop 

"C"  line 
Cleveland  Circle  Stop 

"D"  line 
Chestnut  Hill  Stop 

Peak  Hour 

2:15  -3:15  p.m. 

1:30-2:30  p.m. 

2:30  -  3:30  p.m. 

Peak  Hour  Volume 

3,589 

221 

690 

Source:    MBTA  data  collected  September  4,  1993 
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2.5       ANALYSIS  OF  EXISTING  OPERATING  CONDITIONS 

2.5.1     Intersection  Operating  Conditions  (Task  1.1.1) 

Traffic  flow  efficiency  through  urban  areas  is  generally  controlled  by  the  available  capacity  at 
critical  intersections.   To  measure  quality  of  traffic  flow,  intersection  capacity  analyses  were 
performed  for  the  study  locations  during  the  critical  before-  and  after-game  peak  hours.   The 
study  intersections  were  evaluated  in  terms  of  their  quantitative  capacities  and  qualitative 
levels  of  service.   The  analyses  for  signalized  and  STOP  sign-controlled  intersections  were 
performed  in  accordance  with  the  guidelines  of  the  Highway  Capacity  Manual:   Special 
Report  209  (Transportation  Research  Board,  1985).   Police  officer-controlled  intersections 
function  similarly  to  vehicle-actuated  signal-controlled  intersections.   Thus,  for  these  locations 
capacity  utilization  was  determined  using  the  Highway  Capacity  Manual  methodology  for 
signalized  intersections. 

Level  of  service  (LOS),  an  expression  of  the  quality  of  driving  condition,  is  designated  in  a 
range  from  "A,"  which  provides  free  flow  and  no  traffic  delays,  to  "F,"  which  involves 
vehicle  backups  and  traffic  jam  conditions.   Level  of  service  "C,"  a  zone  of  stable  flow 
characterized  by  average  traffic  delays,  is  a  desirable  condition  for  the  design  of  new 
facilities;  however,  level  of  service  "D,"  with  somewhat  greater  delays,  may  be  tolerated  for 
short  periods  during  peak  travel  times.    Level  of  service  "D"  is  usually  considered  to  be  the 
boundary  of  acceptable  operations  in  terms  of  traffic  congestion  and  delays.   Capacity  (level 
of  service  "E")  represents  a  condition  of  maximum  possible  flow  and  is  controlled  by  the 
alignment  and  cross  section  design  features  of  a  roadway  or  intersection. 

Traffic  operations  at  STOP  sign-controlled  intersections  are  given  level  of  service  rankings  to 
and  from  the  minor  cross-street  traffic  movements  since  the  major  street  flows  are  considered 
uninterrupted.   The  ranking  is  determined  by  calculating  the  reserve  capacity  for  critical 
traffic  movements  to  and  from  the  minor  street.   The  reserve  capacity  is  defined  as  the 
difference  between  the  potential  capacity  of  a  traffic  movement  lane(s)  less  the  actual  peak 
hour  traffic  flow  on  it.   The  potential  capacity  of  the  minor  cross-street  traffic  movements  is 
dependent  on  the  number  of  available  gaps  in  the  major  road  traffic  flows  and  the  prevailing 
travel  speed  on  the  major  street.   Table  4  summarizes  the  relationship  between  reserve 
capacity,  level  of  service,  and  expected  traffic  delay  at  the  STOP  sign-controlled  intersections. 

Level  of  service  for  signalized  and  police  officer-controlled  intersections  is  defined  in  terms 
of  the  average  stopped  delay  in  seconds  per  vehicle  approaching  the  intersection  for  the  peak 
15-minute  analysis  period  of  the  peak  hour.   The  level  of  service  delay  threshold  criteria  for 
these  intersections  are  given  in  Table  5. 

The  results  of  the  capacity  analysis  for  the  1993  existing  conditions  at  the  study  intersections 
before  and  after  football  games  are  summarized  in  Table  6  and  for  the  Saturday  non-gameday 
peak  hour  are  summarized  in  Table  7.   The  results  are  presented  in  terms  of  level  of  service, 
delay,  and  available  reserve  capacity.   The  analyses  are  included  in  the  appendix. 
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TABLE  4 
LEVEL  OF  SERVICE  CRITERU  FOR  UNSIGNALIZED  INTERSECTIONS 

Available  Reserve  Capacity 
(p.c.p.h.)' 

Level  of  Service 

Expected  Delay  to  Critical  Movements 

400 

A 

Little  or  no  delay 

300-399 

B 

Short  traffic  delay 

200-299 

C 

Average  traffic  delay 

100-199 

D 

Long  traffic  delay 

0-99 

E 

Very  long  traffic  delay 

0 

F 

Severe  congestion 

p.c.p.h.  -  passenger  cars  per  hour 


TABLE  5 
LEVEL  OF  SERVICE  CRITERU  FOR  SIGNALIZED  AND  POLICE  OFFICER-CONTROLLED  INTERSECTIONS 

Level  of 
Service 
(LOS) 

TraHic  Quality 

Stopped  Delay 

Per  Vehicle' 

(sec) 

A 

LOS  A  occurs  when  progression  is  extremely  favorable  and  most  vehicles  arrive  during  the  green 
phase.   Most  vehicles  do  not  stop  at  all.   Short  cycle  lengths  also  contribute  to  low  delay. 

0  to  5.0 

B 

LOS  B  generally  occurs  with  good  progression  and/or  short  cycle  lengths.   More  vehicles  stop  than 
the  LOS  A,  causing  higher  levels  of  average  delay. 

5.1  to  15.0 

C 

LOS  C  has  higher  delays  that  may  result  from  fair  progression  and/or  longer  cycle  lengths. 
Individual  cycle  failures  may  begin  to  appear  at  this  level.   The  number  of  vehicles  stopping  is 
significant  at  this  level,  although  many  still  pass  through  the  intersection  without  stopping. 

15.1  to  25.0 

D 

At  LOS  D,  the  influence  of  congestion  becomes  more  noticeable.   Longer  delays  may  result  from 
combination  of  unfavorable  progression,  long  cycle  length,  or  high  volume  to  capacity  (V/C)  ratios. 
Many  vehicles  stop,  and  the  proportion  of  vehicles  not  stopping  declines.   Individual  cycle  failures 
are  noticeable. 

25.1  to  40,0 

E 

LOS  E  is  considered  to  be  the  limit  of  acceptable  delay  in  heavily  fraveled  roads  and  dense 
commercialized  areas.   These  high  delay  values  generally  indicate  poor  progression,  long  cycle 
lengths,  and  high  V/C  ratios.   Individual  cycle  failures  are  frequent 

40.1  to  60  0 

F 

LOS  F  is  considered  to  be  unacceptable  to  most  drivers.   This  condition  often  occurs  with  over- 
saturation,  i.e.,  when  arrival  flow  rates  exceed  the  capacity  of  the  intersection.   It  may  also  occur  at 
high  V/C  ratios  below  1 .00  with  many  individual  cycle  failures.   Poor  progression  and  long  cycle 
lengths  may  also  be  major  contributing  causes  of  such  delays. 

>60  0 

'  Average  stopped  delay  per  vehicle  for  a  15-minute  analysis  period. 

Source:      Highway  Capacity  Manual,  Special  Report  209,  Transportation  Research  Board  (TRB),  National  Research  Council,  1985. 


-  16 


RlZZO  A  SSOCIATES,   Inc 


TABLE  6 

CAPACITY  ANALYSES  SUMMARY 
GAMEDAY  SATURDAY  (1993) 

Signal  or  Police  Ofiicer-Controlled 
Intersections 

Before  Game  Peak  Hour 

After  Game  Peak  Hour 

Delay  (sec) 

LOS' 

Delay  (sec) 

LOS 

Commonwealth  Avenue/Fr.  Herlihy 
Terrace 

23.3 

C 

27.2 

D 

Commonwealth  Avenue/Lake  Street/ 
St.  Thomas  More  Drive 

35.6 

D 

71.0 

F 

Commonwealth  Avenue/South  Street 

16.9 

C 

79.8 

F 

Commonwealth  Avenue/Chestnut  Hill 
Drive 

14.6 

B 

13.7 

B 

Commonwealth  Avenue/Chestnut  Hill 
Avenue 

49.6 

E 

68.8 

F 

Beacon  Street/Chesmut  Hill  Drive/ 
Gate  House  Road 

24.6 

C 

24.0 

C 

Beacon  Street/Chestnut  Hill  Avenue 

31.5 

D 

74.2 

F 

Unsignalized  Intersections 

ARC 

LOS 

ARC 

LOS 

Commonwealth  Avenue/Foster  Street 
Exit  from  Foster  Street 

253 

C 

339 

B 

LOS  =  Level  of  Service 

ARC  =  Available  Reserve  Capacity  in  passenger  cars  per  hour 


During  the  peak  hour  immediately  preceding  the  game,  all  of  the  study  intersections  are 
operating  within  their  capacity  with  the  exception  of  the  Commonwealth  Avenue/Chestnut  Hill 
Avenue  intersection,  which  operates  at  capacity  (LOS  "E").   On  a  non-gameday,  this  same 
intersection  operates  with  only  13  seconds  less  of  average  delay  per  vehicle  at  LOS  "D".   The 
intersections  of  Beacon  Street  at  Chestnut  Hill  Drive/Gate  House  Road  and  at  Chestnut  Hill 
Avenue  operate  at  or  over  capacity  on  non-gamedays  without  the  police  officer  control  that  is 
provided  on  gamedays. 

After  football  games,  the  peak  hour  traffic  volumes  at  the  study  locations  are  higher;  thus,  a 
higher  percentage  of  the  intersection  capacities  are  utilized.   Four  locations  have  demand 
volumes  slightly  greater  than  capacity,  including  Commonwealth  Avenue  at  Lake  Street/ 
St.  Thomas  More  Drive,  South  Street,  Chestnut  Hill  Avenue,  and  Beacon  Street  at 
Chestnut  Hill  Avenue. 
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TABLE  7 

CAPACITY  ANALYSES  SUMMARY 
NON-GAMEDAY  SATURDAY  (1993) 

Signalized 

Afternoon  Peak  Hour 

Delay  (sec) 

Level  of  Service 

Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive 

27.0 

D 

Commonwealth  Avenue/South  Street 

14.6 

B 

Commonwealth  Avenue/Chestnut  Hill  Avenue 

36.7 

D 

Beacon  Street/Chestnut  Hill  Avenue 

* 

F 

Unslgnalized  Intersections 

ARC 

(p.c.p.h.)' 

Level  of  Service 

Commonwealth  Avenue/Fr.  Heriihv  Terrace 
Lt  from  Commonwealth  Avenue 

156 

D 

Commonwealth  Avenue/Foster  Street 
Exit  from  Foster  Street 

524 

A 

Commonwealth  Avenue/Chestnut  Hill  Drive 

Lt  from  Commonwealth  Avenue 
Exit  from  Chestnut  Hill  Drive 

346 
654 

B 

A 

Beacon  Street/Chestnut  Hill  Drive 

Lt  onto  Chestnut  Hill  Drive 
Lt  onto  Gate  House  Road 
Exit  from  Gate  House  Road 
Rt  from  Chestnut  Hill  Drive 
Lt  turn  from  Chestnut  Hill  Drive 

613 

823 

29 

289 

23 

A 
A 
E 
C 
E 

The  volume  capacity  ratio  exceeds  1.2;  thus,  the  delay  is  meaningless. 
ARC  =  Available  Reserve  Capacity 
p.c.p.h.  =  passenger  cars  per  hour 


2.5.2    Pedestrian  Operations 

Pedestrians  are  walking  through  the  study  intersections,  generally  with  assistance  from  police 
officers,  safely  and  efficiently.   At  the  Commonwealth  Avenue/Lake  Street/St.  Thomas  More 
Drive  intersection,  police  officers  allow  pedestrians  approximately  30  seconds  to  cross 
Commonwealth  Avenue  every  cycle.   Thus,  as  the  intersection  is  being  operated  by  the 
officers  with  a  cycle  length  of  approximately  130  seconds,  it  is  estimated  that  an  average  of 
15  pedestrians  cross  per  cycle  during  the  peak  hours  (400  total  peak  hour  pedestrians). 
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Similarly,  at  the  Beacon  Street/Chestnut  Hill  Drive/Gate  House  Road  intersection  (police 
officer-controlled),  it  is  estimated  that  5  pedestrians  cross  Beacon  Street  during  each 
1 7-second  pedestrian  phase  during  the  peak  hours. 

Pedestrians  boarding  charter  buses  on  the  south  side  of  Commonwealth  Avenue  queue  on  the 
sidewalk.   For  an  average  game,  the  maximum  number  of  passengers  arriving  at  the  stop 
occurs  immediately  proceeding  the  end  of  the  game.   For  this  stop,  approximately 
350  passengers  arrive  at  the  stop  and  immediately  board  waiting  buses.   There  have  been  no 
reports  of  the  passengers  waiting  in  the  street. 

2.5.3    MBTA  Operating  Conditions  (Task  1.3.3) 

The  MBTA  provides  sufficient  train  capacity  on  gamedays  to  accommodate  passengers  on 
each  of  the  Green  Line  branches  by  adding  cars  and  increasing  train  frequency  as  needed. 
The  MBTA  provides  supervisors/dispatchers  at  key  stops  to  request  additional  trains  or  cars  as 
needed.   Table  8  summarizes,  for  each  branch  of  the  Green  Line,  the  peak  hour  capacity, 
passenger  volumes,  and  the  volume-to-capacity  ratio.   The  capacity  of  the  lines  for  each 
branch  is  based  on  the  full  standing  capacity  of  a  car  (200  passengers),  two  cars  per  train  and 
12  trains  per  hour  (one  train  every  5  minutes).   This  is  equivalent  to  approximately 
4,800  passengers  per  hour.   Again,  this  capacity  is  provided  on  an  as-needed  basis. 

Comparison  of  peak  hour  passenger  volumes  to  the  trolley  capacities,  as  summarized  in 
Table  8,  indicates  that  sufficient  capacity  is  provided  on  each  branch  of  the  MBTA's  Green 
Line,  in  the  vicinity  of  Boston  College  on  a  gameday. 


TABLE  8 

MBTA  GREEN  LINE  SUMMARY  OF  VOLUMES  AND  CAPACITIES 
Existing  Before  Game  Peak  Hour  Conditions  (1993) 

Branch 

Station 

Peali  Hour  Volumes 

Peak  Hour  Capacity 

Peak  Hour 

Volume-to- 

Capacity  Ratio 

B 
C 
D 

Boston  College 
Cleveland  Circle 
Chestnut  Hill 

3,589 
221 
690 

4,800 

4,800 

(per  direction)  4,800 

0.75 
0.05 
0.07 
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3.0  STADIUM  EXPANSION  PROJECTIONS  -  TRAFFIC,  PEDESTRIANS, 

AND  MBTA  PASSENGERS 

Boston  College  proposes  to  expand  Alumni  Stadium  by  approximately  12,000  seats.   The 
expansion  is  scheduled  to  be  complete  for  the  1994  football  season.   This  chapter  evaluates 
future  transportation  operations  on  gamedays  with  the  expansion  of  the  Stadium  in  place. 
Specifically,  this  portion  of  the  study  evaluates  the  changes  in  traffic  volumes,  pedestrian 
volumes,  and  MBTA  ridership  that  can  be  attributed  to  the  expansion. 

3. 1        VEHICULAR  TRAFFIC  PROJECTIONS  (Tasks  2.2.1  and  2.2.2) 

Trip  generation  is  defined  as  the  number  of  vehicle  movements  that  may  reasonably  be 
expected  to  be  produced  or  attracted  by  a  development  and  is  normally  expressed  as  a  number 
of  trips.   A  trip  is  a  one-way  movement  to  or  from  a  specific  location. 

Additional  vehicle  trips  through  the  study  intersections  related  to  the  Stadium  expansion  will 
be  generated  by  nearby  parking  lots,  on-street  parking  spaces  and  the  park-and-charter  buses. 
Spectators  arriving  via  (1)  remote  park-and-charter  lots  such  as  the  Needham  Industrial  Park 
and  the  Brighton  lots,  (2)  MBTA  and  (3)  walking  will  not  increase  traffic  through  the  study 
intersections.    A  detailed  analysis  of  the  modal  distribution  of  the  Boston  College  spectators 
for  the  existing  and  future  conditions  was  presented  in  the  Transportation  Study  Update 
contained  in  the  DPIR.   Through  this  analysis  estimates  were  made  to  determine  the  number 
of  vehicles  and  spectators  arriving  at  parking  lots  in  the  vicinity  of  the  Stadium  including  the 
Chestnut  Hill  campus,  St.  John's  Seminary,  the  MWRA  site,  Hammond  Pond  Parkway  and 
the  Newton  Campus.   Each  of  these  parking  lots  are  located  in  the  vicinity  of  one  or  more  of 
the  study  intersections.    In  addition,  it  was  estimated  in  the  Transportation  Study  Update  that 
utilization  of  on-street  park  spaces  will  be  reduced  in  1994  by  approximately  250  vehicles  due 
to  more  convenient  on-campus  parking  (i.e.  the  new  parking  garage)  and  through  continued 
enforcement.    Thus,  this  reduction  in  on-street  parking  will  have  a  corresponding  reduction  in 
vehicle  trips. 

Tables  9  and  10  summarize  the  vehicle  trips  entering  and  exiting  each  of  the  parking  lots  and 
on-street  parking  spaces  as  well  as  the  number  of  bus  trips  entering  and  exiting  the  Chestnut 
Hill  campus  for  both  the  1993  and  1994  before  and  after  game  conditions.   The  difference 
between  the  1 993  and  1 994  trip  generation  estimates  is  the  number  of  trips  generated  by  the 
expansion  that  v^U  impact  the  study  intersections.    In  total,  the  expansion  will  result  in  an 
increase  of  approximately  1 ,495  trips  before  and  1 ,495  trips  after  the  game. 

In  order  to  estimate  the  number  of  trips  actually  generated  during  the  peak  hours  before  and 
after  the  game,  a  comparison  of  the  total  traffic  to  the  peak  hour  traffic  was  performed  using 
existing  traffic  data  at  the  major  entrances  to  the  Chestnut  Hill  and  Newton  Campuses.   The 
comparison  indicates  that,  in  general,  approximately  40  percent  of  the  total  entering  trips 
before  the  game  and  approximately  50  percent  of  the  departing  trips  after  the  game  occur 
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during  the  peak  hours.    For  the  Newton  Campus,  approximately  55  percent  of  the  traffic 
arrives  during  the  peak  hour  before  the  game  and  60  percent  departs  after  the  game  during  the 
peak  hour.   Thus,  the  difference  between  the  1993  and  1994  total  trips  was  multiplied  by 
these  factors  to  determine  the  before  and  after  game  peak  hour  trips  generated  by  the 
expansion.   The  expansion  will  result  in  a  volume  of  approximately  672  peak  hour  trips 
before  the  game  and  821  peak  hour  trips  after  the  game. 

The  distribution  of  the  additional  peak  hour  traffic  to/from  the  parking  lots  was  based  on  the 
existing  traffic  flows  through  the  study  intersections.    Separate  distributions  were  developed 
for  each  lot.    The  distribution  of  the  trips  eliminated  by  the  reduction  in  on-street  parking  was 
estimated  based  on  areas  where  currently  the  most  illegal  parking  occurs.    Lastly,  the  increase 
in  bus  trips  was  distributed  through  the  intersections  based  on  the  existing  bus  routes. 

Figures  5  and  6  depict  the  study  intersections  with  the  future  traffic  volumes  for  the  1 994 
before  game  and  after  game  peak  hours.   These  volumes  include  both  the  existing  1993 
volumes  plus  the  traffic  generated  by  the  expansion.   The  expansion-related  traffic  is  shown 
separately  in  parentheses  on  these  same  figures. 

3.2       PEDESTRIAN  TRAFFIC  PROJECTIONS 

Pedestrian  traffic  to  the  Stadium  is  anticipated  to  increase  due  to  (1)  the  projected  increase  in 
MBTA  ridership  and  (2)  additional  tickets  available  to  students.   The  increase  in  MBTA 
ridership  will  affect  those  intersections  located  along  a  travel  path  from  an  MBTA  stop  to  the 
Stadium  including  the  Commonwealth  Avenue/Fr.  Herlihy  Terrace,  Commonwealth  Avenue/ 
Lake  Street/St.  Thomas  More  Drive,  Commonwealth  Avenue/Chestnut  Avenue,  and 
Beacon  Street/Chestnut  Hill  Avenue  intersections.   At  these  locations,  pedestrians  are  required 
to  cross  either  Beacon  Street  or  Commonwealth  Avenue.   It  is  estimated  that  the  pedestrian 
volumes  through  these  intersections  will  increase  by  approximately  30  percent.    Other 
intersections  are  along  the  travel  paths  such  as  Commonwealth  Avenue/Greycliff  Road  and 
Beacon  Street/Chestnut  Hill  Drive/Gate  House  Road;  however,  pedestrians  traveling  through 
these  intersection  generally  do  not  cross  Commonwealth  Avenue  or  Beacon  Street. 

Intersections  not  located  along  a  travel  path  from  an  MBTA  station  to  the  Stadium  are  not 
anticipated  to  experience  a  sigirificant  increase  in  pedestrian  traffic.   In  total,  the  anticipated 
number  of  pedestrians  arriving  at  the  Stadium  in  1994  is  18,125  (including  MBTA  passengers 
and  on-campus  students).   Overall,  the  pedestrian  traffic  in  the  area  will  increase  by 
approximately  58  percent  over  1993  conditions. 

The  increase  in  pedestrians  queuing  at  the  park-and-charter  bus  stop  on  Commonwealth 
Avenue  is  based  on  the  anticipated  increase  in  use  of  the  Brighton  park-and-charter  lots.    This 
lot  is  expected  to  be  used  by  approximately  700  additional  spectators.   Thus,  for  the  peak 
period  immediately  following  the  game,  the  volume  of  passengers  at  this  stop  is  estimated  to 
increase  from  350  to  500. 
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Legend 

X   =   1994   Total   Volume 

(y)   =    Expansion   Related   Traffic 
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3.3       MBTA  PROJECTIONS 

It  is  anticipated  that  the  average  ridership  on  the  MBTA  will  increase  as  a  total  from 
7,040  spectators  to  approximately  11,125  on  a  gameday  as  a  result  of  the  Stadium  expansion. 
This  total  increase  of  4,085  passengers  using  the  MBTA  facilities  is  approximately  distributed 
as  follows:    3,300  passengers  on  the  "B"  line,  250  on  the  "C"  line  and  535  on  the  "D"  line. 
For  the  peak  hour  before  the  game,  the  total  ridership  is  estimated  as  follows  for  each  Green 
Line  branch:    5,703  on  the  "B"  line,  351  on  the  "C"  line,  and  1,097  on  the  "D"  line. 
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4.0  FUTURE  OPERATIONS 

The  following  sections  describe  futwe  traffic  and  pedestrian  operations  at  the  study 
intersections,  and  the  future  MBTA  operations  that  will  occur  on  a  gameday  after  completion 
of  the  proposed  Stadium  expansion. 

4. 1  INTERSECTION  OPERA  TING  CONDITIONS  (Task  2.2. 4) 

Table  1 1  summarizes  the  results  of  the  capacity  analyses  conducted  for  the  study  locations 
with  the  increase  in  traffic  resulting  from  the  Stadium  expansion.   For  the  before  game 
condition,  peak  hour  traffic  operations  at  the  study  intersections  will  generally  continue  to 
operate  at  LOS  "D"  or  better.   The  Commonwealth  Avenue/Lake  Street/St.  Thomas  More 
Drive  intersection  will,  however,  experience  an  increase  in  average  delay  of  approximately 
1 1  seconds  per  vehicle  over  existing  conditions  and  thus  will  operate  at  capacity  (LOS  "E"). 
At  each  of  the  intersections,  the  average  amount  of  time  that  vehicles  will  be  delayed  will  be 
less  than  one  minute.   This  compares  with  a  maximum  of  under  50  seconds  for  the 
intersections  under  1993  conditions. 

For  the  after  game  peak  hour,  the  study  intersections  will  operate  at  the  same  level  of  service 
as  under  existing  conditions,  with  the  exception  of  the  Commonwealth  Avenue/South  Street 
intersection.   This  intersection  is  proposed  to  be  controlled  with  a  police  officer  in  1 994 
before  and  after  the  games,  and  thus  will  operate  at  a  better  level  of  service  (LOS  "D")  than 
under  present  conditions.   Motorists  traveling  through  each  of  the  intersections  will  experience 
maximum  delays  under  90  seconds.   This  compares  to  a  maximum  of  under  80  seconds  of 
average  delay  per  vehicle  for  the  1993  condition.   The  only  exception  occurs  at  the 
Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  intersection  where  the  average 
delay  per  vehicle  will  be  under  2  minutes.   The  average  delay  per  vehicle  for  this  intersection 
in  1993  was  71  seconds  per  vehicle. 

4. 2  PEDESTRIAN  OPERA  TING  CONDITIONS  (Task  2. 5) 

Pedestrians  will  continue  to  travel  through  the  major  study  intersections  assisted  by  police 
officers.    However,  at  the  Commonwealth  Avenue/Greycliff  Road  intersection,  police  officer 
control  is  not  currently  anticipated  to  be  needed  for  the  1994  peak  hours.   This  intersection 
will  be  monitored  to  determine  if  a  police  officer  is  required  to  assist  pedestrians. 

At  the  Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  intersection,  police 
officers  should  continue  to  allow  pedestrians  approximately  30  seconds  to  cross 
Commonwealth  Avenue  every  cycle.   Thus,  as  the  intersection  is  operated  with  a  cycle  length 
of  approximately  130  seconds,  it  is  estimated  that  21  pedestrians  will  cross  per  cycle  during 
the  peak  hours  (550  total  peak  hour  pedestrians).    Similarly,  at  the  Beacon  Street/Chestnut 
Hill  Drive/Gate  House  Road  intersection  (police  officer-controlled),  it  is  estimated  that 
7  pedestrians  will  cross  Beacon  Street  during  each  1 7-second  pedestrian  phase  during  the  peak 
hours. 
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TABLE  11 

CAPACITY  ANALYSES  SUMMARY 
GAMEDAY  SATURDAY  (1994) 

Signal  or  Police  Officer  Controlled 
Intersections 

Before  Game  Peak  Hour 

After  Game  Peak  Hour 

Delay 

LOS" 

Delay 

LOS 

Commonwealth  Avenue/Fr.  Herlihy 
Terrace 

23.4 

C 

30.2 

D 

Commonwealth  Avenue/Lake  Street/ 
St.  Thomas  More  Drive 

46.2 

E 

117.6 

F 

Commonwealth  Avenue/South  Street 

16.7 

C 

31.5 

D 

Commonwealth  Avenue/Chesmut  Hill 
Drive 

14.7 

B 

15.0 

B 

Commonwealth  Avenue/Chestnut  Hill 
Avenue 

52.7 

E 

73.1 

F 

Beacon  Street/Chestnut  Hill  Drive/ 
Gate  House  Road 

36.0 

D 

24.1 

C 

Beacon  Street/Chestnut  Hill  Avenue 

35.8 

D 

88.7 

F 

Unsignalized  Intersections 

ARC 

LOS 

ARC 

LOS 

Commonwealth  Avenue/Foster  Street 
Exit  from  Foster  Street 

190 

D 

362 

B 

'  LOS  =  Level  of  Service 

^  ARC  =  Available  Reserve  Capacity  in  passenger  cars  per  hour 


4.3       MBTA  OPERATING  CONDITIONS  (Task  2.4.6) 


Based  on  conversation  with  MBTA  officials,  the  existing  capacity  of  the  Green  Line  branches 
can  increase  from  4,800  to  6,000  passengers  per  hour  by  increasing  the  frequency  of  the 
trains.   The  time  between  trains  (headway)  can  be  reduced  from  5  minutes,  as  under  existing 
conditions,  to  4  minutes  increasing  the  number  of  trains  per  hour  from  12  to  15.   Therefore, 
the  capacity  of  the  Green  Line  trains  in  1994  is  based  on  the  full  standing  capacity  of  the  cars 
(200  passengers),  two  cars  per  train  and  15  trains  an  hour  and  is  equivalent  to  approximately 
6,000  passengers  per  hour.   Again,  this  capacity  will  be  provided  by  an  MBTA  supervisor/ 
dispatcher  on  an  as-needed  basis. 

Comparison  of  peak  hour  passenger  volumes  to  the  trolley  capacities,  as  summarized  in 
Table  12,  indicates  that  sufficient  capacity  will  be  provided  on  each  branch  of  the  MBTA's 
Green  Line,  in  the  vicinity  of  Boston  College  on  a  gameday. 
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TABLE  12 

MBTA  GREEN  LINE  SUMMARY  OF  VOLUMES  AND  CAPACITIES 

Future  Before  Game  Peak  Hour  Conditions  (1994) 

Branch 

Station 

Peak  Hour  Volumes 

Peak  Hour  Capacity 

Peak  Hour 

Volume  to 

Capacity  Ratio 

B 
C 
D 

Boston  College 
Cleveland  Circle 
Chestnut  Hill 

5,703 
351 
1,097 

6,000 

6,000 

(per  direction)  6,000 

0.95 
0.05 
0.09 

Passengers  per  hour 
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5.0  MODAL  DISTRIBUTION 

The  modal  distribution  of  the  Boston  College  spectators  has  been  measured  for  each  of  the 
1993  at-home  games.    The  DPIR  submitted  in  November  presented  a  modal  distribution  based 
on  data  collected  during  the  first  two  games.   This  chapter  summarizes  the  modal  distribution 
for  the  completed  1993  season  and  presents  a  revised  modal  distribution  for  the  1994 
condition  with  the  Stadium  expansion.   The  projection  of  the  1994  modal  distribution  was 
used  to  predict  the  number  of  park-and-charter  parking  spaces  that  will  be  required  and  to 
determine  if  additional  "T"  capacity  is  needed  on  any  of  the  Green  Line  branches. 

5. 1       EXISTING  MODAL  DISTRIB  UTION 

The  modes  of  transportation  to  the  Stadium  include  vehicle,  park-and-charter,  MBTA, 
walk-in,  and  visiting  team  bus.   The  following  section  describes  the  1993  data  collection 
programs  used  to  determine  the  existing  (1993)  spectator  modal  distribution.   The  data  is 
summarized  in  Table  13. 

The  volume  of  spectators  arriving  by  vehicle  was  estimated  by  counting  vehicles  parked  in  the 
lots  surrounding  Boston  College  (Chestnut  Hill  campus,  St.  John's  Seminary,  the  MWRA 
Water  Works  buildings,  Hammond  Pond  Parkway,  and  on-street)  and  then  multiplying  the 
number  of  vehicles  by,  generally  three  occupants  per  vehicle.   This  occupancy  was  determined 
by  a  vehicle  occupancy  study  (refer  to  DPIR).    Spectators  arriving  by  vehicle  accounted  for 
approximately  38  percent  of  the  total  spectators  traveling  to  Alumni  Stadium  for  the  1993 
season.    For  the  Army  and  West  Virginia  games,  the  volumes  of  spectators  arriving  by  car 
were  slightly  higher  due  to  the  close  proximity  of  these  teams  to  Boston.   Thus,  there  were 
more  opposing  team  fans  arriving  by  car  than  is  typical. 

Spectators  arriving  via  the  park-and-charter  system  were  generally  covmted  as  they  boarded 
the  charter  buses.    For  the  first  game  (Miami  vs.  Boston  College),  the  charter  bus  passenger 
count  was  lower  and  the  MBTA  passenger  counts  were  high.   For  that  game,  spectators 
arriving  by  park-and-charter  were  estimated  by  counting  parked  vehicles  in  the  lot  and 
multiplying  that  number  by  three  occupants  per  vehicle.   Approximately  18  percent  of  all 
spectators  used  the  system  of  park-and-charter  lots  to  travel  to  the  Stadium. 

MBTA  passengers  were  coimted  by  the  MBTA  for  all  games  and  by  Rizzo  Associates  for  the 
last  two  games  (BC  vs.  Virginia  Tech  and  BC  vs.  West  Virginia).   The  MBTA  counts 
passengers  by  observing  the  density  of  the  crowd  on  each  car  and  multiplying  the  car's 
capacity  (approximately  200  passengers)  by  a  factor  related  to  the  density.    Counts  performed 
by  Rizzo  Associates  were  actual  alighting  passenger  counts.   The  MBTA  data  presented  in 
Table  13  represents  a  combination  of  all  of  these  efforts.   Overall,  21  percent  of  the  1993 
spectators  traveled  to  the  Stadium  on  the  MBTA. 
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The  volume  of  spectators  walking  to  the  games  was  based  on  a  modal  survey  of  spectators  at 
the  Stadium  entrances,  observations,  counts,  and  confirmed  by  the  volume  of  tickets  sold  to 
students.   Approximately  19  percent  of  spectators  walk  to  the  Stadium. 

Spectators  arriving  by  visiting  team  charter  buses  was  based  on  the  number  of  buses 
multiplied  by  approximately  50  spectators  per  bus.   These  spectators  account  for  only  two 
percent  of  the  total. 

5.2       FUTURE  MODAL  DISTRIBUTION 

The  distribution  of  the  44,500  spectators  that  will  travel  to  the  Stadium  is  presented  in 
Table  14.    This  table  supersedes  Table  II  of  the  DPIR.    The  revision  of  the  distribution  is 
based  on  the  data  collected  subsequent  to  the  submission  of  the  DPIR.   In  particular,  ridership 
on  the  MBTA  for  the  entire  season  was  shown  to  be  closer  to  21  percent  of  all  spectators 
rather  than  the  30  percent  indicated  by  the  first  two  games.   Thus,  the  projection  of 
30  percent  ridership  by  spectators  on  the  MBTA  in  1994  has  been  reduced  to  25  percent. 
Ridership  is  anticipated  to  increase  by  4  percent  for  next  year  with  continued  and  increased 
marketing  by  Boston  College.   In  addition,  the  fixed  supply  of  parking  surrounding  the 
campus  will  further  encourage  spectators  to  use  the  MBTA. 


TABLE  14 
ALUMNI  STADIUM  TRAVEL  MODE  DISTRIBUTION  -  1994 

Mode  of  Arrival 

Spectators' 

Modal  Share 

Automobile 
Off-street 
On-street 

16,400 
200 

37% 
1% 

MBT A/Bus  Services 

11,125 

25% 

Park-and-charter  bus 

9,175 

20% 

Walk-in  and  college  buses 

7,600 

17% 

Total 

44,500 

100% 

All  spectator  numbers  rounded  to  nearest  100 


Spectators  using  the  park-and-charter  system  are  expected  to  increase  to  approximately 
20  percent,  or  9,175.   It  is  estimated  that  184  bus  trips  will  be  made  to  the  Chestnut  Hill 
Campus  from  the  park-and-charter  lots.   A  summary  of  the  park-and-charter  lots  with  their 
parking  capacity,  expected  utilization,  and  estimated  nvimber  of  bus  trips  to  the  Chestnut  Hill 
Campus  is  provided  in  Table  15.    This  table  supersedes  Table  10  of  the  DPIR. 

-  32  - 


RlZZO  A  SSOCIATES,    INC. 


TABLE  15 
PARK-AND-CHARTER  LOT  SUMMARY 

Parking  Lot 

Available 
Spaces 

Utilization  of 
Spaces 

Reserve 
Spaces 

Bus  Trips 

Newton  Campus/Newton  Country  Day 

1,400 

1,200 

200 

72 

Honeywell  Bull/Barry  Controls 

800 

600 

200 

36 

Needham  Industrial  Park 

2,000 

1,260 

740 

76 

Total 

4,200 

3,060 

1,140 

184 

As  seen  in  Table  15,  a  reserve  of  1,140  parking  spaces  is  provided  in  the  park-and-charter  lots 
that  could  accommodate  an  additional  3,420  spectators  should  MBTA  ridership  not  reach 
anticipated  levels.    For  example,  if  the  MBTA  ridership  should  not  increase  to  projected  levels 
and  remains  at  approximately  20  percent,  the  decrease  of  5  percent  (2,225  spectators)  could 
easily  be  accommodated  in  the  park-and-charter  lots. 
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6. 0  STUDY  CONCL  USIONS  AND  RECOMMENDA  TIONS 

This  report  has  presented  the  results  of  a  detailed  evaluation  of  the  impact  on  traffic 
conditions,  transit  service  and  pedestrian  safety  resulting  from  the  proposed  addition  to 
Alumni  Stadium.   In  addition,  a  summary  of  the  1993,  and  projected  1994  modal  distribution 
was  presented. 

6.1       EXISTING  CONDITIONS 

The  report  began  with  a  description  of  existing  conditions  for  a  gameday  and  non-gameday 
Saturday.    Most  of  the  study  intersections  are  controlled  by  police  officers  on  gamedays  and 
operate  at  acceptable  levels  of  service  during  the  peak  periods  of  traffic  occurring  immediately 
prior  and  following  the  games.   The  level  of  service  at  the  study  intersections  on  non- 
gamedays  is  approximately  the  same  as  for  the  peak  hour  proceeding  games.   There  are 
actually  two  intersections  (Beacon  Street/Chestnut  Hill  Drive/Gate  House  Road  and  Beacon 
Street/Chestnut  Hill  Avenue)  which  operate  at  better  levels  of  service  on  gamedays  due  to  the 
police  officer  control.   Table  16  compares  the  levels  of  service  provided  at  each  intersection 
for  the  before  game  peak  hour  to  the  Saturday  non-gameday  peak  hour. 


TABLE  16 
CAPACITY  ANALYSES  SUMMARY  (BEFORE  GAME  PEAK  HOUR  AND  NON-GAMEDAY  PEAK  HOUR) 

Signal  or  Police  Ofiicer-Controlled  Intersections 

Before  Game 
Peak  Hour 

Non-game 

Saturday  Peak 

Hour 

LOS' 

LOS' 

Commonwealth  Avenue/Fr.  Herlihy  Terrace 

C 

D 

Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive 

D 

D 

Commonwealth  Avenue/South  Street 

C 

B 

Commonwealth  Avenue/Chestnut  Hill  Drive 

B 

B 

Commonwealth  Avenue/Chestaut  Hill  Avenue 

E 

D 

Beacon  Street/Chestout  Hill  Drive/Gate  House  Road 

C 

E 

Beacon  Street/Chesmut  Hill  Avenue 

D 

F 

LOS  =  Level  of  Service 


The  MBTA  provides  up  to  12  trains  an  hour  on  an  as-needed  basis  before  and  after  each 
game  and  adequately  services  its  passenger  demand.   Ridership  on  the  "B"  branch  of  the 
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Green  Line  is  higher  than  any  of  the  other  branches  with  approximately  75  percent  of  its 
capacity  utiHzed.   Less  than  10  percent  of  the  "C"  and  "D"  branch  capacities  are  used. 

Pedestrians  are  being  crossed  at  the  study  intersections  by  police  officers.   The 
Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  intersection  is  the  most  heavily 
traveled  by  pedestrians,  however,  7  police  officers  provided  assistance  at  this  location. 

6.2       FUTURE  CONDITIONS 

It  is  estimated  that  the  stadium,  during  the  peak  hours  before  and  after  the  game,  will  generate 
an  increase  of  672  and  821  spectator  and  bus  trips.   The  three  key  changes  effecting  the 
number  of  vehicles  on  gamedays  in  the  neighborhoods  surrounding  Boston  College  are  the 
following: 

•  Completion  of  the  new  parking  garage  of  800  spaces  for  carpool  use  resulting  in  a 
total  of  3,705  spaces  on  the  Chestnut  Hill  Campus. 

•  Reduction  of  on-street  parking  from  350  vehicles  in  1993  to  100  vehicles  in  1994. 

•  Increased  use  of  nearby  off-street  parking  lots  from  755  spaces  in  1993  to  1,250 
spaces  in  1994. 

The  study  intersections  were  re-evaluated  with  the  addition  of  the  project-related  traffic. 
Through  this  analysis  it  was  determined  that  police  officer  control  would  most  likely  be 
necessary  at  the  Commonwealth  Avenue/South  Street  intersection  in  addition  to  the  existing 
seven  intersections  currently  provided  police  officer  control.   Table  17  summarizes  the  results 
of  the  existing  and  future  intersection  capacity  analyses.   The  analyses  indicate  the  following: 

•  Before  the  game,  the  intersections  generally  operate  at  the  same  levels  of  service  in 
1994  as  they  currently  operate  in  1993.   The  only  exceptions  are  (1)  the 
Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  intersection  which  will 
operate  at  capacity  (LOS  "E")  with  only  1 1  seconds  of  additional  delays  over  existing 
conditions,  and  (2)  the  Commonwealth  Avenue/South  Street  intersection  which  will 
operate  at  better  levels  of  service  due  to  the  addition  of  police  officers. 

•  After  the  game,  motorists  traveling  through  each  of  the  study  intersections  will 
experience  maximum  delays  under  90  seconds.   The  only  exception  occurs  at  the 
Commonwealth  Avenue/Lake  Street/St.  Thomas  More  Drive  intersection  where  the 
average  delay  per  vehicle  will  be  under  2  minutes. 

•  For  the  1 994  season,  all  of  the  study  intersections,  with  the  exception  of 
Commonwealth  Avenue/Greycliff  Road,  will  be  police  officer-controlled  for  a 
minimum  of  3.5  hours  before  and  2  hours  after  each  game.   The  Commonwealth 
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Avenue/Greycliff  Road  intersection  will  be  monitored  to  determine  if  police  officers 
are  needed  to  assist  pedestrians. 

MBTA  ridership  is  anticipated  to  increase  by  approximately  2,700  passengers  during  peak 
hours.    The  MBTA  is  equipped  to  increase  its  capacity  on  all  of  the  Green  Line  branches  to 
accommodate  this  demand  by  increasing  the  number  of  trains  from  12  per  hour  to  15  per 
hour. 

In  addition,  Boston  College  is  proposing  to  construct  a  new  MBTA  stop  on  its  "D"  branch  of 
the  Green  Line  behind  the  MWRA  Water  Works  buildings  on  Beacon  Street.   This  stop  will 
be  utilized  only  on  gamedays  and  is  anticipated  to  possibly  increase  ridership  from  the 
projected  25  percent  of  all  spectators  to  30  percent  (an  additional  1,200  spectator  passengers 
during  the  peak  hour).   The  future  conditions  volume-to-capacity  ratios  for  the  "D"  line  peak 
hour  would  increase  from  0.09  to  0.19  with  this  additional  demand. 

With  the  construction  of  this  new  "D"  line  stop,  it  is  estimated  that  the  pedestrian  volume 
along  Beacon  Street  from  the  MWRA  Water  Works  buildings  to  the  Stadium  will  be  2,500. 
Police  officers  will  be  provided  at  the  Water  Works  buildings  to  assist  pedestrians. 
Pedestrians  will  be  encouraged  to  cross  Beacon  Street  at  this  location  to  avoid  random 
crossings  between  the  Water  Works  buildings  and  Chestnut  Hill  Drive. 

It  is  estimated  that  approximately  30  new  bus  trips  to  the  stadium  will  be  needed  to 
accommodated  the  projected  use  by  spectators  of  the  park-and-charter  lots.   The  existing  lots 
used  for  this  system  can  supply  the  expected  demand  for  park-and-charter  lots  and  still 
provide  a  surplus  of  1,140  spaces.   These  spaces  can  be  used  to  accommodate  any  unforseen 
circumstances  such  as  lower  than  projected  MBTA  ridership. 

6.3  MODAL  DISTRIBUTION 

The  modal  distribution  of  spectators  for  the  1992  and  1993  seasons  were  determined  based  on 
extensive  data  collection  efforts.   These  modal  distributions  were  used  to  evaluate  the 
Transportation  Management  Plan  implemented  for  the  1993  season.   In  summary,  spectators 
arriving  in  vehicles  decreased  by  33  percent,  MBTA  ridership  by  spectators  increased  by 
76  percent,  and  use  of  park-and-charter  lots  increased  by  97  percent.   As  a  result  of  this 
dramatic  shift  from  the  use  of  private  vehicles  to  MBTA  and  park-and-charter  modes, 
congestion  along  the  roadways  and  on-street  parking  has  significantly  decreased. 

6.4  RECOMMENDATIONS 

Based  on  these  analyses  the  following  enhancements  are  recommended  to  the  Transportation 
Management  Plan  presented  in  the  Transportation  Study  (Rizzo  Associates,  Inc.,  April  5, 
1993): 
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•  Continued  and  increased  promotion  of  the  MBTA;  new  gameday  "T"  stop  located  on 
the  "D"  branch  behind  the  MWRA  Water  Works  buildings. 

•  Police  officer  control  of  the  Commonwealth  Avenue/South  Street  intersection  for  a 
total  of  eight  police  officer-controlled  intersections  within  the  city  of  Boston. 

•  Additional  use  of  park-and-charter  lots  for  a  total  use  of  3,060  spaces,  principally  at 
the  Needham  Industrial  Park  (1,260  spaces) 

It  is  the  conclusion  of  this  report  that  the  expansion  of  Alumni  Stadium  will  not  adversely 
impact  the  study  intersections.   Furthermore,  with  continued  implementation  and  enhancement 
of  the  Transportation  Management  Plan  and  continued  review  at  the  Traffic  Advisory 
Committee  meetings  after  each  game,  traffic  operations  in  1994  will  remain  at  approximately 
the  same  levels  as  occurred  during  the  1993  season. 
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EXISXmG  CONDITIONS  (1993) 
NON-GAMEDAY  SATURDAY  AUTOMATIC  TRAFFIC  RECORDER  COUNTS 
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EXISTING  CONDITIONS  (1993) 
GAMEDAY  SATURDAY  TURNING  MOVEMENT  COUNTS 
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0 

255 

38 

180 

5 

223 

402 

4:15 

0 

0 

0 

0 

0 

176 

2 

10 

188 

16 

0 

0 

0 

0 

478 

40 

195 

5 

240 

428 

4:30 

0 

0 

0 

0 

0 

175 

0 

31 

206 

11 

0 

0 

0 

0 

263 

27 

149 

6 

102 

338 

4:45 

0 

0 

0 

0 

0 

212 

12 

224 

4 

46 

0 
0 

0 

0 

0 
0 

0 
0 

340 

45 

196 

11 

252 

476 

HR  TOTAL 

0 

0 

0 

0 

0 

730 

65 

797 

1336 

150 

720 

27 

897 

1694 

5:00  PH 

0 

0 

0 

0 

0 

104 

17 

121 

6 

0 

0 

0 

0 

257 

44 

151 

5 

200 

321 

5:15 

0 

0 

0 

0 

0 

131 

15 

147 

6 

0 

0 

0 

0 

137 

44 

151 

6 

201 

348 

5:30 

0 

0 

0 

0 

0 

186 

14 

201 

10 

0 

0 

0 

0 

167 

28 

132 

3 

163 

364 

5:45 

0 

0 

0 

0 

0 

178 

8 

186 

4 

0 

0 

0 

0 

163 

44 

164 

3 

211 

397 

HR  TOTAL 

0 

0 

0 

0 

0 

599 

54 

655 

26 

0 

0 

0 

0 

724 

160 

598 

17 

775 

1430 

AFTER  TOTAL 

0 

0 

0 

0 

0 

1329 

119  1452 

72 

0 

0 

0 

0 

2060 

310  1318 

44 

1672 

3124 

PEDESTRIANS   *  E-W  CROSSING  SOOTH  LEG  OF  PR.  HERLIHY  DRIVE 

**  N-S  CROSSING  COMMONWEALTH  AVENOE  FROM  T  STATION^--. 

7JO      -A      (^S-    I'M-   (^  o       o 


PEAK  HOOR 
„,^  ,^  4:00-5:00 


1694 


HANOAL  TORN  MOVEMENT  COUNT  -  15  MINDTE  SUMMARY 


FOR;  RIZZO  ASSOCIATES 

BY:   NORTHEAST  TRAFFIC  CODHTS 

FILE:  BC-CM-LA-U     Z-59  (17csi) 


L:154  lN-411 
LOCATION  I  11 


A1-BL99 


SITE  CODE 
Major  St. 
Minor  St. 


BOSTON  COLLEGE 
COMHONHEALTH  AVENDE 
LAKE  STREET 


Date:  SATURDAY 

OCTOBER  23, 


1993 


Sun  Movenents:  ALL  VEHICLES 


LAKE  STREET 

COMMONWEALTH  AVENOE 

MOORE  DRIVE 

COMMONMEALTH  AVENQE 

TIME 

*   i 

'ROM  NORTH 

(  .  t 

»* 

FROM  EAST  .... 

•  t  •  • 

FROM  SOOTH 

,  ,  ,  , 

•  )  *  t 

FROM  WEST 

(If* 

VE! 

BEGIN 

PEDS 

RT  THRO 

LT 

TOT 

PEDS  RT  THRO 

LT  TOT 

RT  THRO 

LT 

TOT 

RT  TBRD 

LT 

TOT 

TC 

11:30  AM 

8 

0 

0 

0 

0 

51  45 

70 

66  181 

10 

19 

19 

48 

56 

83 

140 

11:45 

10 

0 

0 

0 

0 

60  46 

111  91 

77 
147 

65  188 
131  369 

10 
20 

21 
40 

20 
39 

51 
99 

61 

80 

143 

HR  TOTAL 

18 

0 

0 

0 

0 

117 

163 

283 

12:00  PM 

12 

0 

0 

0 

0 

63  39 

85 

69  193 

11 

24 

20 

55 

54 

79 

137 

12:15 

40 

0 

0 

0 

0 

139  43 

121 

66  230 

6 

34 

66 

35 

70 

108 

12:30 

24 

0 

0 

0 

0 

87  49 

143 

51  243 

6 

42 

73 

110 

70 

180 

1 

12:45 

42 

0 

0 

0 

0 

95  55 
384  186 

115 
464 

62  232 
248  898 

6 
29 

39 
139 

— 

70 
264 

3 

65 

264 

55 

274 

121 
546 

HR  TOTAL 

118 

0 

0 

0 

0 

1:00  PM 

13 

0 

0 

0 

0 

118  72 

169 

62  303 

11 

35 

65 

0 

117 

45 

162 

1:15 

16 

0 

0 

0 

0 

72  51 
190  123 

114 
283 

61  226 
123  529 

8 
19 

29 
64 

42 

60 

125 

1 

70 

46 

117 

'" 

HR  TOTAL 

29 

0 

0 

0 

0 

1 

187 

91 

279 

BEFORE  TOTAL 

25 

0 

0 

0 

0 

25  25  25  25  1796 

68 
1^' 

243  177 

488 

'■'tW 

12 

568 

528 

PEAK 
12:15 

1108 

H^R^' 
-1:15 

o.is 

4:00  PM 

33 

0 

0 

0 

0 

49  33 

138 

5  176 

98 

41 

142 

9 

173 

49 

231 

4:15 

38 

0 

0 

0 

0 

51  41 

145 

2  188 

111 

43 

156 

0 

128 

76 

204 

4:30 

26 

0 

0 

0 

0 

137  27 

170 

9  206 

75 

45 

123 

0 

104 

54 

153 

4:45 

34 

0 

0 

0 

0 

121  28 
358  129 

170 
623 

38  236 
54  806 

12 

34 
318 

62 
191 

100 

521 

1 

162 

54 

217 

- 

HR  TOTAL 

131 

0 

0 

0 

0 

10 

567 

233 

310 

5:00  PM 

18 

0 

0 

0 

0 

74  26 

170 

71  267 

29 

45 

66 

140 

0 

105 

61 

166 

5:15 

9 

0 

0 

0 

0 

95  20 

109 

48  177 

18 

81 

44 

143 

0 

120 

48 

163 

5:30 

21 

0 

0 

0 

0 

48  24 

149 

60  233 

12 

41 

55 

108 

0 

87 

61 

148 

5:45 

5 

0 

0 

0 

0 

53  21 
270  91 

125 
553 

34  180 
213  857 

12 
71 

48 
215 

69 
234 

129 
520 

0 

63 

33 

96 

, 

HR  TOTAL 

53 

0 

0 

0 

0 

0 

375 

203 

573 

AFTER  TOTAL 

184 

0 

0 

0 

0 

628  220 

1176 

267  1663 

83 

533 

425  1041 

10 

942 

436  1338 

PEDESTRIANS 

*  E-H  CROSSING  NORTH  LEG  OF  LAKE  STREET 

3& 

2Ui 

31U 

SIS 

1 

W 

;i,f 

BOOR 

& 

-S  CROSSIN( 

,  EAST  LEG  0Li:OMMONHEALTH  AVENGE 

0'2)3 

4:15- 

0- 

5:15 

0-^4 


mm  TORN  HOVEMEKT  COONT  -  15  MIKDTE  SDHHART 


FOR;  RIZZO  ASSOCIATES 

BY:   KORTHEAST  TRAFFIC  COOHTS 

FILE:  BC-CO-GT-21     Z-59  (17csi)  L:158  fll-411.2 


A1-BL99 


BOSTON  COLLEGE 
COHMOHHEALTH  AVENUE 
GREYCLIFF  ROAD 


LOCATION  I  21 


Date:  SATURDAY 

NOVEMBER  6,  1993 


Sun  Movements:  PEDESTRIANS 


GREYCLIFF  ROAD 
CROSSING  NORTH  LEG 
PEDS   RT  THRO   LT  TOT 


COMMONWEALTH  AVENOE 
CROSSING  COMM  AVE  N  TO  S 
PEDS      LT  TOT 


RT  THRO   LT  TOT 


..FROM  REST... 
RT  THRO   LT  TOT 


9:00  AM 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9:15 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9:30 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9:45 

9 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

HR  TOTAL 

34 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10:00  AM 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10:15 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10:30 

n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10:45 

24 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

HR  TOTAL 

60 

•0 

0 

0 

0 

12 

0 

0 

0 

0 

0 

0 

0 

0 

11:00   AM 

49 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11:15 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11:30 

49 

0 

0 

0 

0 

29 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11:45 

64 

0 

0 

0 

0 

27 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

HR  TOTAL 

212 

0 

0 

0 

0 

70 

0 

0 

0 

0 

0 

0 

0 

0 

12:00  PM 

32 

0 

0 

0 

0 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12:15 

28 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12:30 

21 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12:45 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

HR  TOTAL 

81 

0 

0 

0 

0 

32 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 


387 


0   0 


119   0   0 


0   0 


0   0 


HAHOAL  TDRK  MOVEMENT  COUNT  -  15  MINUTE  SOMMAR! 


FOR:  RIZZO  ASSOCIATES 

BY:   NORTHEAST  TRAFFIC  COUNTS 

FILE:  BC-CO-FO-13      Z-59  (17csi) 


L:157   lN-411 
LOCATION  t  13 


A1-BL99 


SITE  CODE  : 
Major  St.  : 
Minor  St.  : 


BOSTON  COLLEGE 
COMMONWEALTH  AVENUE 
FOSTER  STREET 


Date:  SATORDAT 

OCTOBER  30,  1993 


SuiD  Movenents:  ALL  VEHICLES 


COMHONHEALTH  AVENUE 

,  ,  ,  , 

FROM  EAST 

,  ,  ,  , 

RT  THRU 

LT 

TOT 

78 

159 

0 

237 

111 

180 

0 

291 

FOSTER  STREET 
TIME       *  ....FROM  NORTH.... 
BEGIN      PEDS   RT  THRO   LT  TOT 


11:30  AM 
11:45 


16  25 
32  15 


0   0   25 
0   0  15 


. . .  FROM  SOUTH  .... 

RT  THRU  LT  TOT 

0  0  0  0 

0  0  0  0 


. . .  FROM  HEST  .... 
RT  THRU   LT  TOT 


HR  TOTAL 

12:00  PM 
12:15 
12:30 
12:45 


48   40   0   0   40 


189  339   0  528 


15   6   0   0 


27  20 

31  15 

32  23 


6 

0  20 
0  15 
0   23 


61  125 

85  110 

90  128 

93  132 


0  186 

0  195 

0  218 

0  225 


0  0 

0  0 

0  0 

0  0 

0  0 


0  0 

0  0 

0  0 

0  0 

0  0 


HR  TOTAL 

1:00  PM 
1:15 


HR  TOTAL 
BEFORE  TOTAL 


105  64  0  0  64 

60  8  0  0  8 

68  60  0  0  60 

128  68  0  0  68 

281  172  0  0  172 


329  495  0  824 

119  164  0  283 

116  156  0  272 

235  320  0  555 

753  1154  0  1907 


0   0 
0   0 


0   0 

0   0 
0   0 


0   0 
0   0 


0   0 
0   0 


0   0   0   0 
0   0   0   0 


0   0   0   0 


TOTil 
2(2 


0  0 

0  0 

0  0 

0  0 


21i 


0   0 


0 


0   0 
0   0 


0   0 


332 

m 
m 


PEAR  HOUR 
12:30-1:30 


iim 


4:00  PM 

8   21 

0 

0 

21 

54 

133 

0  187 

0 

0 

0 

0 

0 

0 

0 

0 

m 

4:15 

5   16 

0 

0 

16 

86 

170 

0  256 

0 

0 

0 

0 

0 

0 

0 

0 

m 

4:30 

3   15 

0 

0 

15 

59 

126 

0  185 

0 

0 

0 

0 

0 

0 

0 

0 

m 

4:45 

1   20 

0 

0 

20 

81 

110 

0  191 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

211 

i 

851  1 

HR  TOTAL 

17   72 

0 

0 

72 

280 

539 

0  819 

0 

0 

0 

0 

5:00  PM 

4   17 

0 

0 

17 

46 

99 

0  145 

0 

0 

0 

0 

0 

0 

0 

0 

162 

5:15 

5   71 

0 

0 

71 

107 

137 

0  244 

0 

0 

0 

0 

0 

0 

0 

0 

315 

5:30 

0   8 

0 

0 

8 

33 

90 

0  123 

0 

0 

0 

0 

0 

0 

0 

0 

131 

5:45 

3   15 

0 

0 

15 

60 

154 

0  214 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

22)  i 
837  ' 

HR  TOTAL 

12  HI 

0 

0 

111 

246 

480 

0  726 

0 

0 

0 

0 

AFTER  TOTAL 

29  183 

0 

0 

183 

526  1019 

0  1545 

0 

0 

0 

0 

0 

0 

0 

0 

1128 

*  PEDEsftlANrCROSSING  FOSTERSTREEf ^  Wi 

3RTH  sTdE  OF  COMMONWEALTH  AVENUE 

"  "  "  " 

PEAK  HOUR 

\ 

0.^5 

6. 

^O 

4:00- 

5:00 

851  { 
i 

MiKOiL  TORN  HOVEHEJT  COOKT  -  15  MINOTE  SOHHARY 


FOR;  RIZZO  ASSOCIATES 

BY:   NORTHEAST  TRAFFIC  COOHTS 

FILE:  BC-CO-SO-H      Z-59  (Hcsi) 


L:157   lK-411 
LOCATIOH  I  14 


A1-BL99 


SITE  CODE 
Major  St. 
Minor  St. 


BOSTON  COLLEGE 
COMMONUEALTH  AVENDE 
SOOTH  STREET 


Date:  SATURDAY 

OCTOBER  30,  1993 


Sun  Movements:  ALL  VEHICLES 


HR  TOTAL     51  133   0   0  133 
AFTER  TOTAL   120  260   0   0  260 


50  620   0  620 
135  1181   0  1181 


SOOTH 

STREEl 

COMMONWEALTH  AVENOE 

COMMONWEALTH  AVENUE 

TIME 

i 

....FROM  NORTH. 

**,, 

FROM  EAST 

•  •  •  1 

•  •  t  • 

FROM  SOOTH 

..FROM  WEST... 

VEHICLE 

BEGIN 

PEDS 

RT  THRO 

LT 

TOT 

PED  THRO 

LT 

TOT 

RT  THRO 

LT 

TOT 

RT  THRO 

LT 

TOT 

TOTAL 

11:30  AM 

0 

0 

26 

27 

148 

0 

148 

0 

0 

0 

0 

0 

162 

10 

172 

346 

11:45 

0 

0 

40 

23 

149 

0 

149 

0 
0 

0 
0 

0 
0 

0 
0 

0 

168 

9 

177 

366 

HR  TOTAL 

0 

0 

66 

50 

297 

0 

297 

0 

330 

19 

349 

712 

12:00  PM 

0 

0 

32 

18 

148 

0 

148 

0 

0 

0 

0 

0 

168 

11 

179 

359 

12:15 

0 

0 

36 

17 

141 

0 

141 

0 

0 

0 

0 

0 

170 

10 

180 

•357 

12:30 

0 

0 

33 

11 

135 

0 

135 

0 

0 

0 

0 

0 

162 

8 

170 

338 

12:45 

0 

0 

40 

25 

161 

0 

161 

0 
0 

0 
0 

0 
0 

0 
0 

0 

180 

10 

190 

391 

HR  TOTAL 

116 

141 

0 

0 

141 

71 

585 

0 

585 

0 

680 

39 

719 

1445 

1:00  PM 

0 

0 

43 

15 

164 

0 

164 

0 

0 

0 

0 

0 

151 

15 

166 

373 

1:15 

0 

0 

21 

11 

165 

0 

165 

0 
0 

0 
0 

0 
0 

0 
0 

0 

173 

9 

182 

368 

HR  TOTAL 

0 

0 

64 

26 

329 

0 

329 

0 

324 

24 

348 

741 

BEFORE  TOTAL 

199 

W 

271 

0 

0 

271 

147  1211 

0 

1211 

0 

0 

0 

0 

0 

1334 

82  1416 

2898 

\^1- 

O.l'i 

© 

(,(o^ 

''^peIiP^dr 

12:30-1:30 

1470 

4:00  PM 

31 

0 

0 

40 

32 

154 

0 

154 

0 

0 

0 

0 

0 

221 

24 

245 

439 

4:15 

12 

0 

0 

21 

17 

86 

0 

86 

0 

0 

0 

0 

0 

233 

6 

239 

346 

4:30 

18 

0 

0 

24 

21 

158 

0 

158 

0 

0 

0 

0 

0 

244 

12 

256 

438 

4:45 

8 

0 

0 

42 

15 

163 

0 

163 

0 
0 

0 
0 

0 
0 

0 
0 

0 

248 

23 

271 

476 

HR  TOTAL 

69 

127 

0 

0 

127 

85 

561 

0 

561 

0 

946 

65  1011 

1699 

5:00  PM 

14 

0 

0 

32 

12 

166 

0 

166 

0 

0 

0 

0 

0 

215 

17 

232 

430 

5:15 

6 

0 

0 

33 

15 

148 

0 

148 

0 

0 

0 

0 

0 

238 

12 

250 

431 

5:30 

16 

0 

0 

32 

9 

153 

0 

153 

0 

0 

0 

0 

0 

248 

14 

262 

447 

5:45 

15 

0 

0 

36 

14 

153 

0 

153 

0 

0 

0 

0 

0 

191 

10 

201 

390 

0  892   53  945      1698 
0  1838  118  1956      3397 


0    0 


*  PEDESTRIa'nI^CROSSING  sooth  STREET  ON  THE^foRTH  SIDE  OF  COMMONHEALTH  AVEHDE 
**  PEDESWIANS  CROSSING  COMMONHEALTH  AVENOE  EAST  OF  SOOTH  STREET 


'  '  PEAR  HOOR 

4:45-5:45 

0'5  3 


1784 


HilDiL  TVRI  MOVENEIT  CODIT  -  IS  MIIDTE  SOMMiRI 

roR:  Rii!o  issocims 

BT:   lORTHEiST  TRAFFIC  COOITS 

Fits:  BC-CM-CH-15    i-59  (Hcsi)  L:155  11-411 


SITE  CODE 
Major  St. 
Minor  St. 


BOSTOI  COLLEGE 
COHMOIREiLTB  IVEMaE 
CHESTIOT  HILL  DRIVE 


LOCiTIOl  t  15 


Jil-BL99 


Sui  Moveients:  ALL  VEHICLES 


Date:  SiTDRDII 

OCTOBER  23,  1993 


TINE 

BEGII 


. . .  FROM  lORTH  . . . . 
RT  THRO   LT  TOT 


11:30  &M 
11:45 


HR  TOTiL 

12:00  PM 
12:15 
12:30 
12:45 


0   0   0   0 
0   0   0   0 

0   0   0   0 


COKNOnEiLTH  iVElUE 
....  FROM  EtST  .... 
THRO  O-TRI  LT  TOT 

87   3   0   90 
94   3   0   97 


CHESTIQT  HILL  DRIVE 
*  ....  FROM  SOOTH  .... 
PEDS  RT  THRD   LT  TOT 


COMHOIRE&LTH  iVElOE 

**  ....  FROM  lESI  .... 

PEDS  RT  THRO  O-TRI  TOT 


18   13 
24   12 


1   14 
0   12 


0  105 
0  110 


3  108 
3  113 


181   6   0  187    42  25   0 


1  2( 


11   0  215   6  221 


135 
143 
151 
182 


0  143 

0  149 

0  157 

0  190 


20  21 

19  9 

24  29 

27  23 


21 

9 

30 


17 
17 


1  24 


0  160 

0  158 

0  149 

28  1(7 


10  170 

3  161 

8  157 

9  204 


HR  TOT&L 

1:00  PM 
1:15 


0   0   0   0 


0   0 
0   0 


0   0 
0   0 


611  28   0  639 

163  13   0  176 
147  12   0  159 


90  82   0    2  84 


16  16 
18  21 


0  16 

1  22 


48   28  634   30  692 

18  17  139   5  161 
10   0  164   6  170 


HR  TOTiL 

0 

0 

0 

0 

310 

25 

0  335 

34 

37 

0 

1 

38 

28 

17 

303 

11  331 

701 

BEFORE  TOTIL 

0 

0 

0 

0 

1102 

59 

0  1161 

25 

144 

0 

4 

148 

25 

45  1152 

47  1244 

2553 

^43 

3f 

O     (,%Z. 

^ 

'S>'\ 

o 

T> 

'^z. 

-(sj) 

i5 

Cf\ 

PEiK  HOo'i*'^ 

0<\t:> 

oil 

^.<2.V 

12:30-1:30 

14(i 

4:00  PM 

0 

0 

0 

0 

0 

298 

0 

0  298 

13 

38 

0 

0 

38 

2 

0 

207 

0  207 

5<3 

4:15 

0 

0 

0 

0 

0 

390 

0 

0  390 

18 

78 

0 

0 

78 

5 

0 

216 

0  216 

684 

4:30 

0 

0 

0 

0 

0 

385 

0 

0  385 

19 

78 

0 

0 

78 

16 

0 

227 

0  227 

m\ 

4:45 

0 

0 

0 

0 

0 

189 

0 

0  189 

10 

134 

0 

0 

134 

19 

0 

239 

0  239 

56! 
24IS 

HR  TOTIL 

0 

0 

0 

0 

0 

1262 

0 

0  1262 

60 

328 

0 

0 

328 

42 

0 

889 

0  889 

5:00  PM 

0 

0 

0 

0 

0 

136 

0 

0  136 

10 

174 

0 

0 

174 

24 

0 

197 

0  197 

501 

5:15 

0 

0 

0 

0 

0 

123 

0 

0  123 

8 

154 

0 

0 

154 

26 

0 

225 

0  225 

50! 

5:30 

0 

0 

0 

0 

0 

117 

0 

0  117 

6 

146 

0 

0 

146 

16 

0 

229 

0  229 

45! 

5:45 

fl 

0 

0 

0 

0 

100 

0 

0  100 

9 

98 

0 

0 

98 

10 

0 

175 

0  175 

373 

HR  TOTiL 

0 

0 

0 

0 

0 

476 

0 

0  476 

33 

572 

0 

0 

572 

76 

0 

826 

0  826 

iFTER  TOTiL 

0 

0 

0 

0 

0 

1738 

0 

0  1738 

93 

900 

0 

0 

900 

118 

0  1715 

0  1715 

4353 

PEDESTRiyS 

t 

E-i  CROSSIRG  CEESTRDT  HILL  DRIVE 
l-S  CROSSIIG  COMMOIVEiLTH  iVElOE 

"&) 

"5\0 

a 

^^0 

■"<®" 

I. 

3^9 

PEiK  HODR 
4:30-5:30 

2281 

<^3^ 

o 

O 

oil 

0.^2^ 

0.5V 

MANUAL  TORN  MOVEMENT  COUNT  -  15  MINUTE  SDMHART 


FOR:   RIZZO  ASSOCIATES 

BI:    NORTHEAST  TRAFFIC  COONTS 

FILE:   BC-C0-CA-I6       Z-59  (17csi) 


L:153   lN-411 


A1-BL99 


SITE  CODE 
Major  St. 
Minor  St. 


BOSTON  COLLEGE 
COMMONHEALTH  AVENDE 
CHESTNUT  HILL  AVENUE 


LOCATION  {  U 


Date:  SATURDAY 

OCTOBER  23,  1993 


Sum  Movements: ALL  VEHICLES 


CHESTNUT  HILL  AVENUE         COMMONWEALTH  AVENUE    CHESTNUT  HILL  AVENUE   COMMONWEALTH  AVENUE 

TIME     »  ....  FROM  NORTH  ...   +   ++  +H. ...  FROM  EAST  .. ..   **...,  FROM  SOOTH FROM  WEST  ... . 

BEGIN    FED  RT  THRU   LT  TOT   FED  FED  FED  RT  THRU   LT  TOT   FED  RT  THRO   LT  TOT     RT  THRO   LT  TOT 


11:30  AM 
11:45 


HR  TOT 

12:00  PM 
12:15 
12:30 
12:45 


HR  TOT 

1:00  FM 
1:15 


HR  TOT 


13  104   10  127 
18  118   12  148 


19  11  14   9   51   31   91 
23  11  12  11   56   41  108 


10  17   73   49  139 
12  19   81   58  158 


0   31  222   22  275   42  22  26  20  107   72  199   22  36  154  107  297 


11  70 

15  106 

18  108 

14  107 


9  90 

16  137 

26  152 

32  153 


27  26  25  8 
20  38  27  9 
26  18  35  10 

28  11  31  13 


50 
58 
68 
77 


32  90 

49  116 

56  134 

63  153 


14  13  54 

16  19  78 

20  25  102 

24  32  114 


33  100 

42  139 

49  176 

47  193 


0   58  391   83  532   101  93  118  40  253  200  493   74  89  348  171 


17  105   28  150 
16  115   13  144 


38   4  36   9   75   50  134 
31   8  32   6   76   43  125 


28  26  105   40  171 
26  21   88   21  130 


0   33  220   41  294   69  12 


15  151   93  259   54  47  193   61  301 


47   61   13  126 
57   75   20  152 

104  136   38  273 


25 
49 
63 


57 
73 
93 


75  106 


21  103 

33  155 

42  198 

49  230 


212  329  145  686 

69  93  44  206 

55  77  40  172 

124  170  84  378 


VEHICLE 
TOTAL 

433 
566 


1049 

383 
547 
660 
729 

2319 

661 

571 

1232 


4600 


BEFORE  TOT  0  122  833  146  1101   212  127  212  75  511  365  951   150  172  695  339  1206    440  635  267  1342 

0.R9  0.^1         0.^~^  9S7l2:30-l:30     2621 


4:00  PM 

0 

140 

35 

76  251 

16 

2 

11  45 

87 

10 

142 

12  10 

55 

64 

129 

59 

168 

17 

244 

766 

4:15 

0 

174 

138 

71  383 

23 

0 

15  77 

133 

32 

242 

16  23 

55 

63 

141 

61 

175 

75 

311 

1077 

4:30 

0 

161 

137 

64  362 

27 

3 

6  68 

139 

46 

253 

20  32 

74 

76 

132 

51 

165 

73 

239 

1036 

4:45 
HR  TOT 

0 
0 

11 
486 

103 
413 

14  128 
225  1124 

20 
86 

4 

9 

25  11 
57  201 

106 
465 

48 
136 

165 
802 

13  39 

105 

64 

208 

161 
332 

117 
625 

94 
259 

372 
1216 

873 

61  104 

289 

267 

660 

3802 

5:00  FM 

0 

23 

100 

21  144 

26 

11 

20  10 

71 

55 

136 

12  14 

115 

36 

165 

179 

125 

72 

376 

821 

5:15 

0 

4 

145 

6  155 

29 

2 

5   8 

73 

56 

137 

15  28 

85 

38 

151 

179 

123 

77 

379 

322 

5:30 

0 

16 

92 

18  126 

32 

2 

4  14 

70 

47 

131 

10  12 

83 

28 

123 

104 

107 

64 

275 

655 

5:45 

0 

9 

79 

12  100 

32 

4 

5  12 

63 

46 

121 

9   9 

74 

23 

106 

87 

94 

56 

237 

564 

HR  TOT    0   52  416   57  525   119  19  34  44  277  204  525   46  63  357  125  545 
AFTER  TOT   0  538  329  232  1649   205  28  91  245  742  340  1327   107  167  646  392  1205 


549  449  269  1267      2862 
1074  523  2483      6664 


PEDESTRIAN    *  E-H  ACROSS  NORTH  LEG  OF  CHESTNUT  HILL  AVE 
MOVEMENTS    **  E-Si  ACROSS  SOOTH  L|G  OF  CHESTNUT  HILL  AVE 

fd)  7/ji  i-m  w  10 ''^K%)  ^m\^^  1^^  +++  N-sjcRoss  sooth  rdhi 

ono  0,1  q 


+  N-S  ACROSS  TOTAL  EAST  LEG  OF  COMMONWEALTH  AVE 
tt  N-S  ACROSS  NORTH  RDWY  OF  EAST  LEG  OF  COMM.  AVE   PEAK 
OF  EAST  LEG  OF  COMM.  AVE.  HOUR 
(.lU  4Si  5Bil  311   4:15-5:15 


3357 


mm  TDRI  MOVEMEIT  COOIT  -  15  MIROTE  SOIUURT 

FOR:  RIZIO  &SSOCIATES 

Bl:   lORTHEiST  TRiFflC  COOITS 

FILE:  BC-BE-CD-17      Z-59  (17csi)  L:155 


lB-411 


il-BL99 


SITE  CODE 
Hajor  St. 
Minor  St. 


BOSTOI  COLLEGE 

BEiCOl  STREET 

CHESTHOT  HILL  DRIVE  -  GiTE 


LOCiTIOl  t  17 
BOOSE  ROiD 


Date:  SiTORDiT 

OCTOBER  23,  1993 


Sua  Moveients:  iLL  fEIICLES 


CHESTHOT  BILL  DRIVE        BEiCOH  STREE 

TIME       *      FROM  HORTH  ....     **....   FROM  EiS' 

BEGIR      PEDS   RT  THRO   LT  TOT   PEDS  RT  THRO   L 


11:30  &M 
11:45 


HR  TOT&L 

12:00  PM 
12:15 
12:30 
12:45 


HR  TOTiL 

1:00  PM 
1:15 


4  53   0   13  66 

5  51   0   8   59 


33  58  103 
39  62  101 


9  104   0  21  125   72  120  204 


3  47  0  15  62 

2  65  0  24  89 

9  38  0  8  46 

13  42  0  10  52 


47  50  102 

51  60  119 

54  54  121 

32  35  95 


27  192   0   57  249   184  199  437 


21   45   0 
10  51   0 


6  51 
6  57 


TOT 


HR  TOTiL 
BEFORE  TOTiL 


31   96   0   12  108 
67  392   0  90  482 


128  24  126 
116  21  95 

244  45  221   1 


GiTE  HOOSE  RO&D 
. . .  FROM  SOOTH  .... 
RT  THRO  LT  TOT 

0   0    0   0 
0   0    0   0 

0   0    0   0 


BEACOI  STREET 

. . .  FROM  »EST  ....  VEBICIE 

RT  THRO      LT    TOT  TOTil 


3       13       7 


2  0 

3  0 


0       2 
0       3 


5       0         0       5 
8       1         3     12 


2  73  58  133 

2  69  59  130 

4  142  117  263 

0  56  62  118 

1  71  61  133 

6  86  65  157 
0  86  44  130 

7  299  232  538 

0  101  39  140 

0  91  44  135 

0  192  83  275 


361 
353 


7H 

333 
401 
382 
313 


1435 

344 

311 

655 


500  364    862       8  1 


11    633    432  1076 


2804 


3,      <^         3        (« 

ore 


^•2^11:45-12:45    1475 


4:00  PM 

5 

99 

0 

11 

110 

137 

0  118 

0  118 

0   0 

0   0 

0  151 

0 

151 

375 

4:15 

5 

116 

0 

9 

125 

141 

2  132 

0  134 

1   0 

0   1 

1  171 

5 

177 

437 

4:30 

3 

36 

1 

21 

58 

38 

0  140 

0  140 

0   0 

0   0 

0  124 

0 

124 

322 

4:45 

4 

41 

0 

21 

62 

27 
343 

0  141 
2  531 

1  142 
1  534 

3  0 

4  0 

1   4 

1   5 

1  162 

0 

163 

371 

HR  TOTiL 

17 

292 

1 

62 

355 

2  608 

5 

615 

1509 

5:00  PM 

11 

50 

0 

20 

70 

43 

0  176 

1  177 

3   0 

2   5 

2  184 

0 

186 

438 

5:15 

18 

69 

1 

33 

103 

27 

0  174 

1  175 

2   0 

8   10 

3  161 

0 

164 

452 

5:30 

10 

53 

2 

39 

94 

51 

0  161 

4  165 

3   0 

1   4 

1  218 

0 

219 

482 

5:45 

18 

47 

0 

29 

76 

44 

165 

0  145 
0  656 

2  147 
8  664 

2   0 
10   0 

1   3 
12  22 

1  180 

0 

181 

407 

HR  TOTiL 

57 

219 

3 

121 

343 

7  743 

0 

750 

177? 

iFTER  TOTiL 

74 

511 

4 

183 

698 

508 

2  1187 

9  1198 

14   0 

13  27 

9  1351 

5  1365 

3288 

PEDESTRIilS         *  E-R  CROSSIIG  lORTH  LEG  OF  CHESTHOT  HILL  ROiD 
**  R-S  CROSSIIG  EiST  LEG  OF  BEiCOl  STREET 


oe>3 


a  cf3 


lO       -^     \Z        2.Z 


o.  rr 


PEiK  HOOR 
5:00-6:00 

"7      lH-\     <=>     7  To 


171? 


HAK04L  mH  HOVEHEKT  COOIIT  -  15  HINDTE  StIMHiRT 


FOR;  RIZ20  ASSOCIATES 

BY:   NORTHEAST  TRAFFIC  CODHTS 

FILE:  BC-BE-CA-18 

Z-59  {17csi) 

L:155 

jN-411 

A1-BL99 

SITE  CODE  ; 

BOSTON  COLLEGE 

LOCATION 

I  18 

Date: 

SATORDAY 

Major  St.  : 

BEACON  STREET 

OCTOBER  23,  1993 

Minor  St.  : 

CHESTNUT  HILL  AVENOE 

Sui  Movements: 

ALL  VEHICLES 

CHESTNOT  HILL  AVENOE 

BEACON  STREET 

CHESTNOT  HILL  AVENOE 

BEACON  STREET 

TIME 

* 

FROM  NORTH  .... 

t* 

FROM  EAST 

■  1  t  • 

t 

•  •  t  • 

FROM  SOOTH 

,  ,  ,  , 

H 

•  III 

FROM  BEST 

t  1  t  I 

VEHICLE 

BEGIN 

PEDS 

RT  THRO 

LT  TOT 

PEDS  RT  THRO 

LT 

TOT 

PEDS 

RT  THRO 

LT 

TOT 

PEDS  RT  THRO 

LT 

TOT 

TOTAL 

11:30  AM 

12 

32 

126 

42  200 

5  41 

72 

51 

164 

4 

18 

118 

35 

171 

2 

56 

16 

93 

628 

11:45 

6 

45 

122 

40  207 

11  56 
16  97 

54 
126 

32 
83 

142 
306 

12 
16 

32 
50 

123 
241 

36 

71 

191 
362 

11 

48 

10 

82 

622 

HR  TOTAL 

18 

77 

248 

82  407 

13 

104 

26 

175 

1250 

12:00  PM 

36 

42 

159 

60  261 

24  72 

75 

73 

220 

9 

18 

138 

28 

184 

21 

56 

31 

102 

767 

12:15 

23 

53 

139 

45  237 

25  47 

85 

71 

203 

3 

14 

125 

48 

187 

27 

63 

32 

113 

740 

12:30 

17 

38 

152 

57  247 

31  55 

99 

89 

243 

14 

30 

133 

51 

214 

21 

80 

26 

126 

830 

12:45 

44 

38 

138 

62  238 

49  55 
129  229 

93 
352 

49 
282 

197 
863 

6 
32 

0 
62 

113 
514 

36 
163 

154 
739 

21 
90 

... 

87 
286 

27 
116 

137 
473 

726 

HR  TOTAL 

120 

171 

588 

224  983 

3063 

1:00  PM 

44 

30 

108 

53  191 

35  46 

78 

47 

171 

24 

5 

122 

36 

163 

38 

73 

24 

116 

641 

1:15 

26 

19 

135 

78  232 

17  56 
52  102 

93 
171 

43 

90 

192 
363 

9 

33 

4 

9 

103 
225 

18 
54 

125 
288 

32 
70 

40 

87 
160 

31 
55 

139 

255 

638 

HR  TOTAL 

70 

49 

243 

131  423 

1329 

BEFORE  TOTAL 

208 

297 

1079 

437  1813 

197  428 

649 

455  1532 

81  121 

980 

288  1389 

173  161 

550 

197 

908 

5642 

(fSl^ll 

C,^ 

IM  "^^ 

1  -3  5.? 

i3S 

^^> 

(5 

^i 

$-■4 

..,.. 

13=( 

"e 

^•^ 

i'St- 

PEAK  HOOR 

O.^H 

^.^^ 

0 

:h'-o 

O^'il- 

12:00 

-1:00 

3063 

4:00  PM 

33 

13 

113 

48  174 

8  56 

73 

70 

0 

3 

31 

74 

8 

113 

21 

26 

87 

30 

143 

430 

4:15 

77 

32 

139 

64  235 

60  44 

43 

60 

0 

34 

11 

107 

11 

129 

13 

39 

54 

36 

129 

493 

4:30 

132 

60 

237 

48  345 

111  84 

108 

104 

0 

49 

13 

134 

29 

176 

38 

43 

99 

47 

189 

710 

4:45 

31 

27 

98 

38  163 

24  45 
203  229 

42 

266 

47 

231 

0 

0 

19 
105 

5 
60 

54 
369 

15 
63 

74 
492 

15  13 
87  121 

54 
294 

39 
152 

106 
567 

343 

HR  TOTAL 

273 

132 

587 

198  917 

1976 

5:00  PM 

41 

43 

177 

66  286 

64  63 

105 

75 

75 

27 

15 

99 

13 

127 

23 

36 

84 

39 

159 

647 

5:15 

61 

60 

169 

76  305 

83  45 

65 

63 

68 

11 

15 

90 

29 

134 

29 

16 

95 

44 

155 

662 

5:30 

47 

50 

154 

47  251 

46  42 

62 

40 

40 

30 

9 

89 

18 

116 

11 

27 

100 

45 

172 

579 

5:45 

55 

35 

145 

91  271 

69  48 
262  203 

70 
302 

55 
233 

55 
238 

34 
102 

13 
52 

107 
335 

17 
77 

137 
514 

24  27 
87  106 

101 
380 

43 
171 

171 
657 

634 

HR  TOTAL 

204 

138 

645 

280  1113 

2522 

AFTER  TOTAL 

477 

320 

1232 

478  2030 

465  432 

563 

519 

238 

207  112 

754 

140 

1006 

174  227 

674 

323  1224 

4493 

PEDESTRIANS 

* 

!-fi  CROSSING  NORTH  LEG  OF  CHESTNDT  HILL  AVE 

\ 

E-»  CROSSING  SOOTH  LEG  OF  CHESTNOT  HILL  AVE  PEAK 

**  N-S  CROSSING  EAST  LEG  OF  BEACON  ST 


H  N-S  CROSSING  WEST  LEG  OFJEACON  ST 

5:00-6:00       2522 


0.^\  01^  OM  0,^-j 


EXISTING  CONDITIONS  (1993) 
NON-GAMEDAY  SATURDAY  TURNING  MOVEMENT  COUNTS 


MUOU  mi  lOfSMOT  coon  -  is  MIIDTE  SOMMiRT 


roi:    EIIXO  ISSOCIiTSS,  IIC. 

BT:      lORTIUST  TUFFIC  COOITS 

FILE:  BC-13-12  I-$}(10a)    (17csi)    L:l$l     tl-411.3 


il-Bgt3 


C  ITT/ TOW 
UJOR  ST. 
Miaor  St. 


BOSTOI  COLLEGE,  lEHTOi,  Mi 
COmOIDEiLTH  iVBlUE 
Ft.  HEILIET  ROiO 


LOCiTIOl  t  12 


Date:  SHORDAI 
MEMBER  13,  1993 


ttOVEMEITS:  &LL  ?BEIICLES  t  PEDS 


TINS 

BEGII 


PEOESTRIUS  CROSSIIG 
COM  m     EB  COM 
ISLilD    01  k     HER 
0PERII6   DUO  RD 


COMNORREiLTH  IVEigE 

RESTBOOn 
IT  THRO  0-T  TOT 


FR.  HERLIHT  ROiD 

iORTIBOOID 
LT  TIRO  RT  TOT 


CONMOIREILTH  i?EIOE 

EiSTBOOIO     VEHICLE 
0-T  TIRO  RT  TOT   TOTIL 


11:30  U 

(0 

0 

131 

0 

0 

210 

11:45 

25 

0 

130 

0 

0 

205 

IR  TOTU 

85 

0 

2(1 

0 

0 

15 

15 

415 

12:00  PM 

19 

0 

144 

0 

0 

221 

12:15 

17 

0 

109 

0 

0 

237 

12:30 

51 

0 

178 

0 

0 

199 

12:45 

40 

0 

114 

0 

0 

1(8 

IR  TOTAL 

127 

0 

545 

0 

0 

14 

14 

825 

122 

1018 

1700 

1:00  PM 

28 

0 

109 

0 

0 

1(4 

1:15 

40 

0 

94 

0 

0 

85 

1:30 

34 

0 

131 

0 

0 

92 

1:45 

32 

0 

88 

0 

0 

80 

IE  TOTiL 

134 

4 

422 

0 

0 

18 

18 

421 

107 

1171 

TOT  TO  1:30 

280 

124 

0 

124  1009 

109 

1242 

0 

0 

3( 

3( 

157  1489 

233 

1879 

3157 

Dll  TOTIL 

34i 

174 

0 

1(8  1228 

149 

1545 

0 

0 

47 

47 

195  1((1 

293 

2149 

3741 

PEU  PDIOO  U&LTSIS  FOR  TIE  PERIOD: 


11:30  U  TO  2:00  PM 


TIIFFIC   STIBT 
DIRECTIOI  PEU  HR 


PEU  II   VOLUMES 

FiCTOR  LT  TIRO  RT  TOT 


...FERCEITS... 
LT  TIRO  RT 


SI 
IB 
IB 
II 


11:45  U 
11:30  U 
11:30  iM 


0.81 

0.53 
0.97 


0  0  0  0 

(0  5(1  72  (93 

0  0  19  19 

100  873  115 


91  811  101 
01  «l  1001 
91  80t  lit 


11:45  U   1.01 


EITIRE  IITER8ECTI0I 


SB 
IB 

n 


0.81 
0.5( 
0.9( 


0  0  0   0 

60  5(1  72  (93 

0  0  18  II 

85  8(2  133  1080 


91  nx   lot 
ot  ot  loot 

8t  80t  12t 


uiBU  mi  lOfnsiT  covit  - 15  mmi  sdiouit 


Foi:  Kiiio  issocims,  lie. 
bt:    losnusT  mPFic  cooits 

FILE:  BC-13-11  !-59(10t)    (17csi)    L:liO     UHll.3        &1-BQ83 


CITT/!Ofl 
HiJOl  ST. 
Minor  St. 


BOSTOI  COLLEGE,  lERTOI,  MA 
COHMOnEiLTH  i?E10E 
LiKE  STKEET  -  MOOtB  DRIVE 


LOCITIOI  t  II 


Date:  SiTORDAI 
lOTEMin  13,  1))3 


MOfnUTS:  ALL  ?EIICLES  f  PED8 


TIME 
BEG  1 1 


PEDESTRIAIS       COMMOIfBALTI  A7EKII 
CR0SSII6  HESTBODID 

LAIE  MOORE  COM  O-TRI  LT  TIRO  RT  TOT 


MOORE  DRI?E       COMMOIWEAin  AVEIUE 
lORTIBOOID  EASTBODID     flllClB 

LT  TOe  RT  TOT  B-T  LT  TIRO  RT  TOT   TOTAL 


11:30  AM 

8 

130 

193 

91 

1  34 

186 

5 

226 

510 

11:45 

2    : 

126 

187 

J 

92 

3  39 

200 

5 

247 

526 

IR  TOTAL 

11   11 

10 

256 

380 

183 

4  73 

386 

10 

473 

1036 

12:0e   PM 

9     ( 

140 

200 

6 

105 

3  40 

204 

6 

253 

558 

12:15 

i     ( 

105 

148 

2 

78 

1  45 

116 

8 

170 

396 

12:30 

3 

188 

271 

75 

1  60 

190 

0 

251 

597 

12:45 

4   ; 

103 

163 

79 

0  30 

83 

0 

113 

355 

IR  TOTAL 

24   16 

22    : 

1  ISO 

536 

782 

14 

2  109 

337 

5  175 

593 

14 

787 

1906 

1:00   PM 

5 

114 

206 

162 

2  60 

99 

16 

177 

545 

1:15 

4     ] 

84 

174 

139 

0  26 

63 

6 

95 

408 

1:30 

4 

130 

229 

101 

2  48 

46 

9 

105 

435 

1:45 

3     ( 

85 

115 

68 

0  31 

58 

6 

95 

278 

IR  TOTAL 

li     ' 

1  1(1 

413 

146 

724 

17 

I  167 

132 

470 

4  165 

266 

37 

472 

1666 

TOT  TO  1:30 

57   32 

41  0   • 

1  321 

))0 

222 

1542 

30 

2  274 

245 

821 

11  334  1141 

46 

1532 

3895 

DAT  TOTAL 

80  34 

48  0  1( 

1  404  1205 

267 

1886 

36 

7  353 

270 

990 

13  413  1245 

61 

1732 

4608 

PEAK  PERIOD  UALTSIS  FOR  TIE 

PERIOD 

; 

11:30  AM  TO 

2:00  PM 

TRAFFIC 

STUT 

PEAK  II   . . . 

VOLOMES 

PERCHTS 

DIRECTIOI  PEAK  II 

FACTOR 

IT  TIRO  RT  TOT 

--  LT  TIRO  RT 

SB 

. 

- 

0   0   0   0 

. 

- 

II 

12:30  PM 

0.75 

166  489  153  808 

211 

611  19t 

IB 

12:45  PM 

0.74 

177  165  139  481 

m 

34t  291 

El 

11:45  AM 

0.90 

184  710   19  913 

20« 

78t  1\ 

11:45  AM 

0.89 

EITIRE  IITERSECTIOI 

SI 

. 

0   0   0   0 

. 

. 

n 

0.74 

171  559  73  803 

21t 

70t  91 

n 

0.83 

140  122   88  350 

401 

351  25) 

n 

0.90 

184  710   19  913 

201 

m    2t 

MUDIL  mi  MOfEMEIT  COOIT  -  15  NIIUTS  SOimT 


FOI:  EIIIO  iSSOCimS,  IIC. 

BY:   lORTHElST  TRiFFIC  COOITS 

FILE:  BC-13-21       Z-42   (17csi)  l:15i  fl-411,3 


&1-BQ83 


CITY/TOII 
MIJOR  ST. 
Minor  St. 


BOSTOI  COLLEGE,  lEHTOI,  Hi 
COMMOIDEiLTH  &VEIUE 
GlETCLIFF  ROiO 


LOCATIOI  t  21 


MOVEIEITS:  PEDESTEEIUS  OUT 


Date:  SiTORDiT 
ROTEMBER  13,  1993 


TIME 

BEG  II 


PEDESTRIOS 

CROSSIIG 

GRETCLIFF  RO&O  E-H 


PEDESTRIUS 
CROSSIIG 

coMM  m  ■  l-S 


11:30  AM 
11:45 


16 
5 


HR  TOTAL 


21 


12:00  PH 
12:15 
12:30 
12:45 


11 

13 

9 

11 


BR  TOTAL 


44 


IS 


1:00  PI 
1:15 
1:30 
1:45 


11 
13 
11 
12 


BR  TOTAL 

TOT  TO  1:30 
DAT  TOTAL 


47 

89 

112 


20 
35 
41 


KiiQii  mi  HOfEMnr  cooir  -  is  iinn  sonuT 


FOK:  lino  issocims,  lie. 

BT:      lORTIUST  TR&FFIC  COOITS 

FILI:  BC-13-13  1-59(108)    (ITcsi)    L:161     tl-411.3 


11-IQI3 


CITI/TOW  : 

BOSTOI  COLLEGE, 

lEITOI,  HI 

LOCITIOI  1  13 

Date: 

SATORDIT 

HiJOR  ST.  : 

CONIOIHEtLTB  iTElOE 

IO?EIBER  13, 

1993 

Miaor  St.  : 

FOSTER  STREET 

MOVEMUTS:  ALL  VQICLES  (  PEDS 

FOSTER  STREET 

COMHOIWIUTI  i?EIOE 

TIME 

SOOTHBOOID 

lESTBODID 

lORTBBOOID 

EiSTBOOID 

TEIICLE 

BBGII 

PEDS 

LT  TIRO 

RT 

TOT 

LT  TIRO 

RT 

TOT 

LT  Tno  RT 

TOT 

LT  tud 

RT 

TOT 

TOTAL 

*  PEDS  CROSSIIG  FOSTER  STREET 

11:30  Ul 

0 

0 

33 

0  22S 

2 

0 

0   0 

0 

0 

0 

0 

0 

2tl 

11:45 

0 

0 

20 

0  210 

0 

0 

0   0 

0 

0 

0 

0 

0 

230 

lITOni 

0 

0 

53 

0  43i 

2 

0 

0   0 

0 

0 

0 

0 

0 

491 

12:00  PM 

0 

0 

SI 

0  222 

27 

0 

0   0 

0 

0 

0 

0 

0 

310 

12:15 

0 

0 

29 

0  227 

20 

0 

0   0 

0 

0 

0 

0 

0 

27( 

12:30 

0 

0 

i 

0  228 

3i 

0 

0   0 

0 

0 

0 

0 

0 

270 

12:45 

0 

0 

18 

0  236 

18 

0 

0   0 

0 

0 

0 

0 

0 

272 

n  TOTU 

0 

0 

114 

114 

0  913 

101 

1014 

0 

0   0 

0 

0 

0 

0 

0 

1121 

1:00  PI 

0 

0 

i 

0  221 

47 

0 

0   0 

0 

0 

0 

0 

0 

274 

1:15 

0 

0 

84 

0  21i 

18 

0 

0   0 

0 

0 

0 

0 

0 

318 

1:30 

0 

0 

40 

0  220 

12 

0 

0   0 

0 

0 

0 

0 

0 

272 

1:45 

0 

0 

40 

0  222 

13 

0 

0   0 

0 

0 

0 

0 

0 

275 

BR  TOTiL 

0 

0 

170 

170 

0  879 

90 

0 

0   0 

0 

0 

0 

0 

0 

1139 

TOT  TO  1:30 

0 

0 

257 

257 

0  178i 

lil 

1954 

0 

0   0 

0 

0 

0 

0 

0 

2211 

D&I  TOTtL 

135 

0 

0 

337 

337 

0  2228 

193 

2421 

0 

0   0 

0 

0 

0 

0 

0 

2758 

PEU  PDIOD  illLISIS  FOR  TIE  PERIOD: 

] 

11:30  U  TO 

2:00  PI 

TSIFFIC 

STUT 

PEU  U 

...VOLOIES.... 

PEICEITS.... 

DIRECTIOI  PEAK  U 

FACTOR 

-- 

LT  Tno 

RT  TOT 

-  LT  TDD 

IT 

SI 

1:00 

PM 

0.51 

0 

0 

170  178 

0« 

ax  m\ 

II 

12:15 

PM 

0.9( 

0 

912 

121  1033 

01 

881 

12t 

n 

■-  :■ 

- 

0 

0 

0   0 

- 

- 

- 

n 

■-.  '■, 

- 

0 

0 

0   0 

- 

- 

- 

■' 

1:00 

PI 

0.90 

ilTIRE  IITERSECTIOI 

SB 

0.51 

0 

0 

170  170 

01 

n  loot 

If 

0.90 

0 

879 

90  9i9 

ot 

9U 

n 

IB 

- 

0 

0 

0   0 

- 

- 

- 

n 

""'> 

0 

0 

0   0 

- 

- 

- 

mUFU  mi  liO?!llIIT  C09IT  -  15  MIinTI  SOMMUT 


m:    RIIIO  iSSOCIATKS,  IIC. 

BT:   lORTIEiST  TRiPFIC  COQITS 

FILE:  BC-U-14       I-5)(10S)  (ITcsi)  1:1S1  tl-411.3 


il-BQI3 


CITT/TOli  : 

BOSTOI  COLLEGE, 

REITOI,  MA 

LOCATIOI  t  14 

Date: 

SATOROAT 

UJOR  ST.  : 

COMMOIHEALTH  AVEIDE 

lOVENBER  13, 

1993 

Minor  St.  : 

SOOTI  STREET 

MO?EMEITS: 

ALL  7EIICLES  t  PEDS 

SOaTI  STREET 

COMMOniALTI  AfElOI 

PEDESTIIUS 

COMMOHEALTI  AVEHIE 

TIMS 

SODTHBODID 

RESTBOOID 

CROSSIIG 

EASTBOOII 

VEEICLE 

BEGII 

LT  THRD 

RT 

TOT 

LT  TIM 

RT 

TOT 

SOOTI  ST 

COM  AVE 

O-TTIRD 

RT 

TOT 

TOTAL 

11:36  a 

0 

0 

198 

0 

198 

8 

3 

11  209 

0 

11:45 

0 

0 

180 

0 

180 

5 

( 

14  193 

0 

HR  TOTAL 

13 

0 

0 

378 

0 

378 

13 

9 

25  402 

0 

12:00  PI 

0 

0 

19i 

0 

19( 

9 

8 

12  184 

0 

12:15 

0 

0 

200 

0 

200 

( 

12 

10  170 

0 

12:30 

0 

0 

198 

0 

198 

8 

10 

8  182 

0 

12:45 

0 

0 

207 

0 

207 

10 

9 

11  1(8 

0 

IR  TOTAL 

18 

0 

112 

130 

0 

801 

0 

801 

33 

39 

41  704 

0 

167( 

1:00  n 

0 

0 

194 

0 

194 

12 

5 

9  183 

0 

1:15 

0 

0 

188 

0 

188 

5 

8 

(  207 

0 

1:30 

0 

0 

192 

0 

192 

4 

3 

3  173 

0 

1:45 

0 

0 

195 

0 

195 

( 

10 

5  17( 

0 

SR  TOTAL 

0 

111 

112 

0 

7i9 

0 

7(9 

27 

2( 

23  739 

0 

1(43 

TOT  TO  1:30 

32 

0 

226 

258 

0  15S1 

0 

15(1 

(3 

(1 

81  149( 

0 

1577 

339( 

DAI  TOTAL 

32 

0 

281 

313 

0  1)48 

0 

1948 

73 

74 

89  1845 

0. 

1934 

4195 

PEAK  PERIOD  AIALTSIS  FOR  TIE  PERIOD 

'• 

11:30  U  TO 

2:00  PM 

TRAFFIC 

STUT 

PEAKIR 

...VOLUMES 

PERCEHS.... 

, 

DIRECTIOI  PEAK  II 

FACTOR 

" 

LT  THRO   ET 

TOT 

-  LT  TIRO 

RT 

- 

SB 

11:30 

U 

0.88 

23 

0  111 

134 

171  Ot 

83t 

IB 

12:00 

PM 

0.J7 

0 

801   0 

801 

ot  loot 

01 

■B 

- 

- 

0 

0   0 

0 

- 

- 

U 

11:30 

AM 

0.91 

47 

75(   0 

803 

i\    H\ 

ot 

11:30 

AH 

0.98 

EITIRI  IITERSECTIOI 

SB 

0.88 

23 

0  HI 

134 

n\   ot 

M 

IB 

0.97 

0 

774   0 

774 

Ot  1001 

01 

IB 

- 

0 

0   0 

0 

- 

- 

n 

0.91 

47 

75(   0 

803 

i\    941 

01 

MUOtl  mi  HOrEMUT  COOIT  -  15  MIIOTI  SOMMIRT 


POI:    RIIZO  ASSOCIiTIS,  IIC. 

BT:      lOinUST  TRAFFIC  COOITS 

FIW:  BC-13-15  1-59(108)    (ITcsi)    L:lil     11-411.3 


il-BQS3 


CITT/TOH 
UJOR  ST. 
Minor  St. 


BOSTOI  COLLEGE,  lERTOI,  U 
COMMOIHEtLTH  ifEIDE 
CHESTIDT  HILL  DRI7E 


LOCtTIOl  I  IS 


Date:  SITURDHI 
IO?EliBER  13,  1993 


mEUITS:  UL  VEHICLES  i  PEOS 


TUB 

BEGII 


PEDESTRIUS 
CROSSIRG 
COM  AVE  CH  HILL  OR 


COIMOIHEALTI  iVEIQE 

iESTBODID 
LT  THRO  0-T   TOT 


CHESTIOT  HILL  DRIVE   COMMOiWEUn  iVEIVI 

lORTHBOOID  EiSTBOQID     VEHICLE 

LT  TIRO  RT  TOT    LT  THRO  RT  TOT   TOTAL 


11:30  AM 
11:45 

4 
11 

0 
0 

0 
0 

i 

11 

198 
182 

i 
19 

HR  TOTAL 

11 

15 

0 

0 

17 

380 

25 

12:00  PM 
12:15 
12:30 
12:45 

li 

10 

i 

5 

0 
0 
0 
0 

0 
0 
0 
0 

8 

12 

10 

9 

184 
181 
182 
190 

li 
li 
10 
12 

HR  TOTAL 

IS 

11 

37 

0 

0 

39 

737 

54 

1760 

1:00  PI 
1:15 
1:30 
1:45 

10 

13 
4 
5 

0 
0 
0 
0 

0 
0 
0 
0 

5 
8 
2 
4 

183 
207 
205 
197 

10 

10 

13 

8 

HR  TOTAL 

10 

32 

0 

0 

19 

792 

41 

1809 

TOT  TO  1:30 

25 

23 

170  1512 

75 

1757 

0 

0 

150 

ISO 

(9  1507 

99 

1675 

3582 

DAT  TOTAL 

30 

31 

212  1877 

84 

2173 

0 

0 

190 

190 

75  1909 

120 

2104 

4467 

PEAK  PERIOD  UALISIS  FOR  THE  PERIOD: 


11:30  U  TO  2:00  PI 


TRAFFIC 

STMT 

PBAKIR   ... 

VOLDMES.... 

PnCEITS 

DIRECTIOI 

PEAK  HR 

FACTOR 

LT  THRO 

RT  TOT 

-  LT  THRO  RT 

SB 

- 

- 

0   0 

0   0 

- 

- 

II 

11:30 

AM 

0.96 

87  757 

41  885 

lot 

Bit  5t 

IB 

1:00 

PM 

0.92 

0   0 

88  88 

ot 

ot  loot 

KB 

12:45 

PM 

0.95 

24  785 

45  854 

3* 

92t  St 

1:00 

PM 

0.97 

EITIRE  IITERSECTIOI 

SB 

-  -. 

0   0 

0   0 

- 

. 

IB 

0.93 

90  747 

32  869 

lot 

86t  4t 

IB 

0.92 

0   0 

88  88 

ot 

Ot  loot 

n 

0.95 

19  792 

41  852 

2t 

93t  5t 

HilUiL  mi  HOVEMnT  COOIT  -  15  MIIOTI  SOMMill 


FOR:  ll!!0  iSSOCIiTES,  IIC. 

BI:   lOSTSElST  TRAFFIC  CODITS 

FILE:  BC-13-1S       X-59(lflJ)  (17csi)  1:161   {1-411.3 


il-BQ83 


C  ITT/ TOM 
HiJOR  ST. 
Misor  St. 


BOSTOI  COLLEGE,  REVTOI,  Mi 
COMMOIREiLTH  &VEIIOE 
CEESTI0T  BILL  tfEIUE 


LOCiTIOl  t  U 


Date:  smRDiT 
lOVENBER  13,  1993 


HOfEMHTS:  &LL  ?niCLES   (  PEDS 


CHESTIOT  BILL  i?EIUE    COMHOIHEUTH  &VEIUE    CBESTIDT  HILL  iVOSE    COHIOnEiLTI  iVElOE 
TIME  SOOTHBODID  RESTBODID  lOBTHBODID  EASTBODHD     VEHICLE 

BEGIi      PED  LT  THRO   RT  TOT   PED  LT  THRO   RT   TOT  PED  LT  THIO   RT   TOT   PED  LT  THRO   RT   TOT   TOTil 


11:30  U 

4   4 

95 

8 

107 

16 

80 

8 

109 

178 

556 

11:45 

3   9 

99 

5 

113 

9 

79 

10 

101 

191 

601 

HR  TOTAL 

7   13 

194 

13 

220 

25 

159 

18 

15 

210 

164 

127 

369 

1157 

12:00   PM 

2   10 

121 

6 

137 

14 

87 

17 

109 

211 

669 

12:15 

0   ( 

14S 

11 

163 

19 

76 

5 

92 

150 

604 

12:30 

3   9 

122 

12 

143 

18 

89 

6 

91 

171 

618 

12:45 

2   8 

115 

11 

134 

10 

79 

24 

95 

174 

612 

HR  TOTAL 

7   33 

504 

40 

577 

61 

132 

331 

52 

16 

135 

387 

183  705 

11 

194 

302 

210 

706 

2503 

1:00   PM 

3   6 

113 

6 

125 

17 

81 

4 

128 

10 

189 

702 

1:15 

2   13 

119 

32 

164 

19 

80 

3 

107 

257 

799 

1:30 

0  12 

115 

21 

148 

10 

87 

10 

100 

189 

657 

1:45 

2  10 

129 

21 

160 

15 

81 

6 

86 

173 

645 

HR  TOTAL 

7  41 

476 

80 

597 

61 

179 

329 

23 

13 

263 

421 

183  867 

24 

205 

337 

266 

808 

2803 

TOT  TO  1:30  1 

9  ih 

930 

91 

1036 

122 

284 

651 

77 

1012 

40 

316 

832 

394  1542 

30 

402 

650 

469 

1521 

5161 

DAI  TOTAL    2 

1   87  1174 

133 

1394 

147 

377 

819 

93 

1289 

44 

415  1018 

464  1897 

38 

477 

803 

603 

1883 

6463 

PEAI  PERIOD  UAL7SIS  FOR  THE  P 

ERIOD: 

11:30  AM  TO 

2:0 

0  PM 

TRAFFIC 

START 

PEAK  HR   ... 

mOMES.... 

PERCEITS.. 

... 

DIRECTIOI  PEAK  HR 

FACTOR 

LT  THRO 

RT  TOT 

--  IT  THRO 

RT 

SB 

1:00  PM 

0.91 

41  476 

80  597 

n 

80t 

n\ 

IB 

1:00  PM 

0.96 

179  329 

23  531 

341 

il\ 

{\ 

IB 

12:45  PH 

0.85 

245  430 

208  883 

m 

49t 

n\ 

EB 

12:45  PM 

0.79 

207  348 

254  809 

ii\ 

43» 

m 

1:00  PM 

0.88 

EITIRE  IITERSECTIOI 

SB 

0.91 

41  476 

80  597 

n 

m 

m 

IB 

0.96 

179  329 

23  531 

nx 

62t 

4t 

IB 

0.83 

263  421 

183  867 

301 

491 

m 

BB 

0.79 

205  337 

266  808 

25» 

42t 

33» 

MAIViL  mi  MOTEMUT  COOIT  -  15  MIIUTE  SaiOUIT 


FOR:  RIZIO  iSSOCIATIS,  IIC. 

BT:   lORTHEIST  TRiFFIC  COOITS 

FILE:  BC-13-17       X-59(10«)  (17csi) 


L:162  tl-411.3    &1-BQ83 


CITI/tOil 
MAJOR  ST. 
Miaor  St. 


BOSTOI  COLLEGE,  lEHTOI,  Mi     LOCiTIOl  I  17 

6EIC0I  STREET 

CHESnOT  HILL  DRIVE  -  GATE  BOOSE  ROAO 


MOFEMOTS:  ALL  miClES 


Date:  SATORDAT 
IO?ENBER  13,  1993  d 


TIME 
BEGII 


CHESTIDT  HILL  DRI?E 
SODTHBODID 
LT  THRO   RT   TOT 


BEACOI  STREET 

HESTBOOID 

LT  THRO  RT  TOT 


GATE  HOOSB  DRIVE 

lORTHBODID 
LT  THRO  RT  TOT 


BEACOI  STREET 
EASTBODID     VEHICLE 
LT  THRO  RT  TOT   TOTAL 


10  PEDESTRIUS  DORIIG  COOIT 


11:30  AM 
11:45 

0 
0 

55 
48 

69 
58 

0 
0 

89 
98 

106 
117 

0 

0 

0 

2 

0    0 

108 
105 

154 

151 

HR  TOTAL 

0 

103 

127 

0 

187 

223 

0 

2 

213 

305 

12:00   PN 
12:15 
12:30 
12:45 

0 

3 

4 
1 

56 

60 

130 

77 

69 

78 

170 

101 

0 

1 

0 
0 

99 

99 

86 

114 

120 
112 
105 
132 

0 
1 
0 

1 

2 
2 
1 
0 

111 

91 
110 
132 

158 
126 
162 

177 

BR  TOTAL 

8 

323 

418 

1 

398 

469 

2 

5 

4   11 

174 

444 

623 

1521 

1:00  PM 
1:15 
1:30 
1:45 

2 
0 

1 
2 

61 
72 
64 
56 

74 
82 
81 
74 

0 

1 

0 
0 

129 
118 
105 
126 

145 
144 
119 
147 

1 
2 
0 
0 

0 
1 
0 
0 

103 

99 

110 

130 

150 
158 
167 
178 

HR  TOTAL 

5 

253 

311 

1 

478 

555 

3 

1 

205 

442 

653 

1524 

TOT  TO  1:30 

132 

10 

559 

701 

2 

832 

147 

981 

5 

8 

6   19 

361 

859 

16 

1236 

2937 

DAT  TOTAL 

164 

13 

679 

856 

2  1063 

182 

1247 

5 

8 

6   19 

465  1099 

17 

1581 

3703 

PEAI  PERIOD  AIALISIS  FOR  THE  PERIOD: 


11:30  AM  TO  2:00  PM 


TRAFFIC 

START 

PSAKHR   ... 

VOLOMES 

PERCOTS 

DIRECTIOI  PEAK  HR 

FACTOR 

LT  THRO  RT  TOT 

-  LT  THRO  RT 

SB 

12:30  PM 

0.63 

80   7  340  427 

191 

21  80t 

RB 

1:00  PM 

0.94 

1  478  76  555 

Ot 

861  141 

IB 

11:45  AM 

0.65 

1   7   5  13 

i\ 

54t  m 

U 

1:00  PM 

0.92 

205  442   6  653 

il\ 

68t  l\ 

12:30  PM 

0.92 

EITIRE  IITERSECTIOI 

SB 

0.63  ^ 

80   7  340  427 

191 

21  80t 

n 

0.91 

1  447  78  526 

01 

85(  15t 

IB 

0.44 

4   2   17 

57t 

29t  14» 

BB 

0.91 

195  444   8  647 

30t 

691  U 

Miiiiu  mi  HovEMnr  cooit  - 15  miuTE  somnut 


m-.    RIIIO  iSSOCIATES,  IIC. 

BT:      lORTHEiST  TUFFIC  COOITS 

FIl!:  BC-13-18  ?-59(108)    (ITcsi)    L:162     11-411.3        A1-BQ83 


ClTI/TWil  : 

BOSTOI  COLLEGE, 

lERTOI,  Hi 

LOCiTIOl  t  18 

1 

)ate: 

SiTORDil 

MiJOR  ST.  : 

BEiCOl  STREET 

1 

I0VBH6ER  13, 

1993 

Minor  St.  : 

CHESTIDT  HILL  iVEIOE 

MOVRNEITS 

:  iLL  TEIICLES 

CBESTIOT  HILL  i?EIOE 

BEiCOl  STREET 

CHESTIOT  HILL  i?EIUB 

SEiCOl  STREET 

TINE 

SOnTHBODMC 

RESTBOOID 

I0RTB60DII 

) 

EiSTBODIE 

VEHICLE 

BEGII 

LT  THRO 

RT 

TOT 

LT  THRO 

RT 

TOT 

LT  THRU  RT 

TOT 

LT  TIRO 

RT 

TOT 

TOTiL 

11:30  &M 

57 

128 

209 

56 

86 

193 

129   31 

21 

69 

100 

666 

11:45 

72 

147 

249 

63 

207 

138  31 

19 

85 

118 

748 

HR  TOTiL 

129 

275 

458 

119 

180 

101 

400 

267  62 

40 

154 

218 

1414 

12:00   PM 

74 

123 

218 

63 

190 

143  20 

24 

74 

121 

704 

12:15 

(3 

165 

251 

94 

223 

158  27 

16 

103 

142 

818 

12:30 

80 

162 

261 

78 

210 

114  26 

30 

72 

128 

749 

12:45 

77 

121 

231 

77 

247 

167  55 

28 

117 

168 

878 

HR  TOTiL 

294 

571 

961 

312 

211 

870 

582  128 

98 

366 

559 

3149 

1:00   PM 

81 

148 

260 

69 

236 

141   33 

15 

95 

130 

815 

1:15 

64 

124 

216 

68 

218 

113  21 

21 

73 

110 

686 

1:30 

87 

101 

215 

63 

201 

120   17 

23 

93 

133 

699 

1:45 

73 

160 

259 

66 

228 

120  41 

40 

118 

177 

848 

HR  TOTiL 

305 

533 

112 

950 

266 

186 

883 

494  112 

99 

379 

550 

3048 

TOT  TO  1:30 

568  1118 

209 

1895 

568 

405 

1724 

81  1103  244 

1428 

174 

688 

155 

1017 

6064 

Dil  TOTiL 

728  1379 

262 

2369 

697 

498 

2153 

117  1343  302 

1762 

237 

899 

191 

1327 

7611 

PEiK  PERIOD  UiLTSIS  FOR  THE  PERIOD: 

] 

11:30  iM  TO 

2:00  PM 

TiiPFIC 

STilT 

PEAK  11 

...VOLOHES.... 

PEtCEITS.... 

. 

DIRECTIOI  PEiE  HR 

FICTOR 

-- 

LT  THRO 

RT  TOT 

-  LT  THRO 

RT 

- 

SB 

12:15 

PM 

0.96 

301 

596 

106  1003 

30t 

59t 

lit 

n 

12:15 

PM 

0.93 

318 

384 

214  916 

35t 

42) 

23» 

n 

12:15 

PM 

0.83 

52 

580 

141  773 

n 

n\ 

18« 

n 

12:15 

PM 

0.85 

89 

387 

92  568 

161 

681 

16\ 

12:15 

PM 

0.93 

EITIRE  IITERSECTIOI 

SB 

0.96 

301 

596 

106  1003 

m 

591 

m 

IB 

0.93 

318 

384 

214  916 

35» 

m 

23) 

n 

0.83 

52 

580 

141  773 

7» 

m 

18t 

EB 

0.85 

89 

387 

92  568 

161 

68t 

16t 

EXISTING  CONDITIONS  (1993) 
GAMEDAY  SATURDAY  CAPACITY  ANALYSES 


INCH  PROGRAM  VERSION  DATE  4-29-1988 

985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Dmmonwealth  Avenue/Fr.  Herlihy  Terr.  WITH  POLICE  OFFICER  CONTROL 

aturciay  Peak  Hour  Before  Game  (1993) 

ate:ll-14-1993  time  :  15  :  24  :  57 

KST  DATA   SET   NAMES    LOADED   OR   SAVED 

3LUME=93fb  GEOMETRICS  =  93f  b  SIGNAL=93fb 

3CATED    IN    CBD:n 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  10.0  10.0  90 
0.0  10.0  0.0  0 
0.0  0.0  0.0  0 
0.0   0.0   0.0      0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
850  1314    y     29.5     3 
840     0    n     29.5     3 
900     0  7.0     3 

900     0  7.0     3 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE /ACT 
t   r  p   1   t   r   p 

47.0    4     A 

*  *  *    0.0  30     A 

*   *  30.0    4     A 


DLUME  Sc 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

IR  LT 

TH 

RT 

LT  TH  RT 

B   31 

786 

250 

0   2   1 

B   47 

542 

0 

0   2   0 

B    0 

0 

0 

0   0   0 

3    0 

0 

0 

0   0   0 

R.^FFIC  & 

ROADWAY  CONDITIONS 

ADJ 

PARK 

IR  GRADE 

%HV 

Y/N  MOVES  BUSES 

3  -1.0% 

1.0% 

N 

0     0 

3  0.0% 

1.0% 

N 

0     0 

B  0.0% 

0.0% 

0     0 

:  0.0% 

0.0% 

0     0 

ij\SINGS 

EASTBOUND 

WESTBOUND    NOR' 

1   t 

r      P 

1   t 

r   p   1   1 

rCLE=  115.0 

;lume  adjustment  worksheet 
irt  1  (movement  adjustments) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

31 

786 

250 

.850 

36 

925 

294 

47 

542 

0 

.840 

56 

645 

0 

0 

0 

0 

.900 

0 

0 

0 

0 

0 

0 

.900 

0 

0 

0 

uRT  2  (LANE  GROUP  ADJUSTMENTS) 

;R  LN  group   flow  N    LU     V   Pit  Prt 

!  LT-TH       961  2  1.05  1009  0.04  0.00 

1  RT          294  1  1.00   294  0.00  1.00 

I  LT-TH       701  2  1.05   736  0.08  0.00 

-RT  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


FT  TURN 

ING  OPPOSED 

STBOUND 
STBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
56   645     0  0     0     0 

36   925   294  0     0     0 


# 

LANES 

OPPOSING 

T 

TH   RT 

VOLUME 

0 

2    0 

0 

0 

2    1 

0 

JURATION  FLOW  ADJUSTMENT  WORKSHEET 

Jl  LN  GROUP   IDEAL  N   Fwici    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit     s 

'  LT-TH      1800   2  0.933  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3360 

]  RT         1800   1  0.933  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1428 

I  LT-TH      1800   2  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C     c  v/c 

EB   LT-TH     1009  3360  0.30  0.41  1373  0.73 

EB   RT         294  1428  0.21  0.41   584  0.50 

WB   LT-TH      736  3343  0.22  0.26   872  0.84 


CRITICAL 
* 


CYCLE=115.0   LOST=38.0   SUM  V/S  CRIT=  0.52  TOTAL  V/C=  0.78 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl  c 

EB   LT-TH     0.73  0.41  115.0  21.84  1373 

EB   RT        0.50  0.41  115.0  19.24  584 

WB   LT-TH     0.84  0.26  115.0  30.62  872 


d2    PF  Delay  LOS  Avg  Q  95%  Q! 

1.47  0.85  19.81   C   18.2  18 

0.60  0.85  16.87   C    5.6  6 

5.37  0.85  30.59   D   16.6  19 


DIR  Delay  LOS 
EB   19.15   C 
WB   3  0.59   D 
INTERSECTION  DELAY 


23.28  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   115   TO   115  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  115.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   84.1  SECONDS 
for  chosen  cycle  length  115.0 
suggested  timing  phase  1  is 
suggested  timing  phase  2  is 
suggested  timing  phase  3  is 


44  .  4  sees  green, 

0 . 0  sees  green, 

32  .  6  sees  green. 


4 . 0  sees  yellow  +  red  clear 

30.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 


NCH    PROGRAM   VERSION   DATE    4-29-1988 

85   HCM    -    CHAPTER    9:    SIGNALIZED    -    OPERATIONAL' ANALYSIS 

mmonwealth  Avenue/Lake    Street   WITH   POLICE   OFFICER   CONTROL 

turday   Peak  Hour  Before   Game    (1993) 

te:ll-14-1993  time:14:35:00 

ST   DATA   SET   NAMES    LOADED   OR   SAVED 

LUME=931b  GEOMETRICS=931b  SIGNAL=93lb 

CATED    IN   CBD:n 


ME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

240   546 

4 

0 

2 

1 

0.0  12.0  12.0 

0 

220   494 

202 

1 

2 

1 

10.0  10.0  10.0 

90 

95   150 

29 

0 

1 

1 

0.0  10.0  10.0 

40 

0     0 

0 

0 

0 

0 

0.0   0.0   0.0 

0 

AFFIC    Sc   ROADWAY   CONDITIONS 


R  GRADE 

-1.0% 

0.0% 

1.0% 

0.0% 


%HV 

1.0% 

1.0% 

1.0% 

0.0% 


ADJ  PARK 

Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
0     0 


PEDESTRIANS         ARR 
PHP  CROSS  BUT  MIN  TIME  TYPE 
900     0    n     29.5     3 
900   439    y     29.5     3 
940     0    n     17.0     3 
900     0         17.0     3 


^SINGS 

EASTBOUND 


WESTBOUND 


1 
* 


t 
* 
* 


r 
* 


NORTHBOUND 
1   t   r   p 


* 
* 


SOUTHBOUND  GREEN  Y+R  PRE /ACT 

1   t   r   p 

14.0    4  A 

13.0    4  A 

20.0    4  A 

*    0.0  30  A 

22.0    4  A 


:LE=  115.0 

LUME  ADJUSTMENT  WORKSHEET 
^T  1  (MOVEMENT  ADJUSTMENTS) 


R  LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

240 

546 

4 

.900 

267 

607 

4 

220 

494 

202 

.900 

244 

549 

224 

95 

150 

29 

.940 

101 

160 

31 

0 

0 

0 

.900 

0 

0 

0 

^T  2  (LANE  GROUP 

ADJUSTMENTS ) 

^  LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

LT-TH 

873 

2  1.05 

917 

0.31 

0.00 

RT 

4 

1  1.00 

4 

0.00 

1.00 

LT 

244 

1  1.00 

244 

1.00 

0.00 

TH 

549 

2  1.05 

576 

0.00 

0.00 

RT 

224 

1  1.00 

224 

0.00 

1.00 

LT-TH 

261 

1  1.00 

261 

0.39 

0.00 

RT 

31 

1  1.00 

31 

0.00 

1.00 

IT   3  (OPPOSING  VOLUME  ADJUSTMENTS) 

?T  TURN 

OPPOSING  AI 

'PROA 

ING  OPPOSED 

VOLUMES 

%  OPPOS 

LI 

TH 

RT 

LT 

3TB0UND 

244 

549 

224 

0 

3TB0UND 

26'^ 

607 

4 

0 

ITHBOUND 

C 

0 

0 

0 

TH  RT 

0  0 

0  0 

0  0 


# 

LANES 

OPPOSING 

LT 

TH 

RT 

VOLUME 

1 

2 

1 

0 

0 

2 

1 

0 

0 

0 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 


EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

CAPACITY  ANA 

DIR 

LN  GROUP 

EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

IDEAL 

N 

1800 

2 

1800 

1 

1800 

1 

1800 

2 

1800 

1 

Fwid 


Fhv 


Fgr  Fpark   Fbus  Farea    Frt    Fit 


1.000  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3600 

1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1588 

0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 

0.933  0.995  1.000  1.000  1.000  1.000  0.850  1.000  1421 

1800   1  0.933  0.995  0.995  1.000  1.000  1.000  1.000  0.848  1410 

1800   1  0.933  0.995  0.995  1.000  1.000  1.000  0.850  1.000  1414 


V 


v/s   g/C 


917  3600  0.25  0.27 
4  1530  0.00  0.27 


c  v/c 
970  0.94 
412  0.01 
276  0.89 


CRITICAL 
* 


244  1588  0.15  0.17 

576  3343  0.17  0.32  1076  0.54 

224  1421  0.16  0.32  457  0.49 

261  1410  0.18  0.19  270  0.97 

31  1414  0.02  0.19  270  0.11 


CYCLE=115.0   LOST=42.0   SUM  V/S  CRIT=  0.59  TOTAL  V/C=  0.93 
LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN 

GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT- 

-TH 

0.94 

0.27 

115 

0 

31.28 

970 

12.57 

0.85 

37.27 

D 

20.4 

28 

EB 

RT 

0.01 

0.27 

115 

0 

23.38 

412 

0.00 

0.85 

19.88 

C 

0.1 

1 

WB 

LT 

0.89 

0.17 

115 

0 

35.25 

276 

18.84 

1.00 

54.09 

E 

6.9 

12 

WB 

TH 

0.54 

0.32 

115 

0 

24.29 

1076 

0.42 

0.85 

21.01 

C 

11.9 

12 

WB 

RT 

0.49 

0.32 

115 

0 

23.87 

457 

0.69 

0.85 

20.88 

C 

4.9 

5 

NB 

LT- 

TH 

0.97 

0.19 

115 

0 

35.06 

270 

33.62 

0.85 

58.38 

E 

7.6 

14 

NB 

RT 

0.11 

0.19 

115 

0 

29.22 

270 

0.01 

0.85 

24.84 

C 

0.8 

1 

DIR  Delay  LOS 
EB   37.19   D 
WB   2  8.72   D 
NB   54.83   E 
INTERSECTION  DELAY 


=  35.55  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   9  0   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  111.9  SECONDS 

for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 

suggested  timing  phase  5  is 


8 

3 

sees 

green, 

8 

3 

sees 

green, 

12 

4 

sees 

green. 

0 

0 

sees 

green. 

15 

0 

sees 

green. 

4.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 

30.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 


CH  PROGRAM  VERSION  DATE  4-29-1988 

5  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 
•:E:11-12-1993  TIME  :  10  :  17  :  00 

Jmonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  Before  Game  (1993) 

T  DATASETS  LOADED  OR  SAVED 
]UME  =  93fb        GEOMETRICS  =  93fb 
A-  -B 

I 

C 

ERAL  CHARACTERISTICS 
ULATION  GREATER  THAN  250,000:  YES 
;TR0LS:  FROM  C:  STOP 
I  VAILING  SPEED:   3  0   MPH 
IN  STREET  #  OF  LANES:  4  LANES 
:N  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

OR  STREET  LANES 

ROACH:  C:  Foster  Street 

RED  LEFT  AND  RIGHT  TURN  LANE:  YES 

3E  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

HT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


HT  DISTANCE  RESTRICTIONS  (in  seconds) 

ROACH         A:  Commonwealt  B:  Commonwealt  C:  Foster  Stre 

IS  0.00  0.00  0.00 

as  0.00         0.00         0.00 

HTS  0.00  0.00  0.00 


S.OACH         A:  Commonwealt  B:  Commonwealt  C:  Foster  Stre 
LT    TH    RT    LT    TH    RT    LT    TH    RT 

130 

295 


-ME 

0       786 

348 

0 

0 

0 

0             0 

0.88 

0 

.90 

0.44 

VOLUME 

0       893 

395 

0 

0 

0 

0            0 

CENT    GRADE 

0.50 

0 

00 

2.00 

CENT    CYCLES 

0.00 

0.00 

0.00 

3ENGER    CARS 

99.00 

0.00 

%100.00 

CENT    LT    TRU 

0.00 

0.00 

0.00 

CENT   HV   TRU 

1.00 

0.00 

0.00 

CAR/HR        0  0  0     0   355 


P    1    RIGHT    TURNS    FROM 

C: Foster   Street 

.FLICTING    FLOWS 

644 

ITICAL   GAPS 

5.0 

?^CITY 

607 

"JAL    CAPACITY 

607 

P   2    LEFT    TURNS    FROM 

B: Commonwealth  A 

iFLICTING    FLOWS 

1289 

nCAL   GAPS 

5.0 

\CITY 

273 

\CITY   USED 

0% 

EIDANCE    FACTOR 

1.00 

JAL    CAPACITY 

273 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

Saturday  Peak  Hour  After  Game  (1993) 

date:ll-23-1993  time : 14 : 14 : 21 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93CHDA      GEOMETRICS=93CHDA      SIGNAL=93CHDA 

LOCATED  IN  CBD : n 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  11.0   0.0  33 

0.0   0.0   0.0  0 

0.0   0.0  15.0  60 

0.0   0.0   0.0  0 


VOLUME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

DIR 

LT 

TH 

RT 

LT 

TH  RT 

EB 

0 

911 

0 

0 

3   0 

WB 

0 

0 

0 

0 

0   0 

NB 

0 

0 

510 

0 

0   1 

SB 

0 

0 

0 

0 

0   0 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
0     0 


DIR 

GRADE 

%HV 

EB 

0.0% 

1.0% 

WB 

0.0% 

0.0% 

NB 

0.0% 

0.0% 

SB 

0.0% 

0.0% 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
920    53    y     11.3     3 
800     0    n     11.3     3 
770    60    y     18.0     3 
900     0         18.0     3 


PHASINGS 

EASTBOUND    WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrpltrpltrp 

1  *  *  33 .0    4     A 

2  *  *         *  49.0    4     A 


CYCLE = 


90.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

911 

0 

.920 

0 

990 

0 

WB 

0 

0 

0 

.800 

0 

0 

0 

NB 

0 

0 

510 

.770 

0 

0 

662 

SB 

0 

0 

0 

.900 

0 

0 

0 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N    LU     v   Pit   Prt 

EB   TH  9903  1.1010890.000. 00 

NB   RT  662  1  1.00   662  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 


#  LANES 
LT   TH   RT 


OPPOSING 
VOLUME 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

EB   TH         1800   3  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  5194 

NB   RT         1800   1  1.100  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1683 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s  g/C  c  v/c  CRITICAL 

EB   TH        1089  5194  0.21  0.37  1904  0.57      * 

NB   RT         662  1683  0.39  0.54  916  0.72      * 


5  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 
:11-12-1993  TIME:10:17:00 

lOnwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  Before  Game  (19  93) 

'P  3  LEFT  TURNS  FROM     C:  Foster  Street 

FLICTING  FLOWS  10  91 

TICAL  GAPS  6.5 

ACITY  197 

;JAL  CAPACITY  197 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
iiMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUEUE 

MOVES  FROM  C:  355         607        253      C      14.23  1.40 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/South  Street 

Saturday  Peak  Hour  Before  Game  (1993) 

date:ll-16-1993  time : 16 : 54 : 17 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93sb        GEOMETRICS=93sb 

LOCATED  IN  CBD:n 


SIGNAL=93sb 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

DIR 

LT 

TH    RT 

LT 

TH  RT 

EB 

42 

643     0 

0 

2   0 

WB 

0 

977     0 

0 

2   0 

NB 

0 

0     0 

0 

0   0 

SB 

0 

0   157 

0 

0   1 

LANE  WIDTH  CROSS 

LT    TH    RT  WALK 
0 . 0  11 .0   0.0      0 

0.0  11.0   0.0  33 
0.0   0.0   0.0      0 

0.0   0.0  15.0  40 


TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 

BUS] 
0 
0 
0 
0 


DIR  GRADE 

%HV 

Y/N  MOVES 

EB  -0.5% 

1.0% 

Y      1 

WB   0.5% 

1.0% 

Y      1 

NB   0.0% 

0.0% 

0 

SB  -1.0% 

0.0% 

Y      1 

PHASINGS 

EASTBOUND 

WESTBOUND 

1   t 

r   p 

1   t   r   p 

]_   *   * 

*   * 

2 

* 

* 

3 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
930     0    y     15.3     3 
950    62    y     15.3     4 
900     0         17.0     3 
790    90    n     17.0     3 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE /ACT 
Itrpltrp 

40.0    3     P 

*  *    0.0  23     P 

*      20.0    3     P 


CYCLE= 


89.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

DIR 

EB 

WB 

NB 

SB 


1  (MOVEMENT  ADJUSTMENTS ; 


LTV 

42 

0 

0 

0 


THV 

643 

977 

0 

0 


RTV 
0 
0 
0 

157 


PHF 
930 
950 
900 
790 


LTFR  THFR  RTFR 


45 
0 
0 
0 


691 

1028 

0 

0 


0 

0 

0 

199 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N    LU     v   Pit  Prt 

EB   LT-TH  737  2  1.05   773  0.06  0.00 

WB   TH  1028  2  1.05  1080  0.00  0.00 

SB   RT  199  1  1.00   199  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH   ■ RT 
EASTBOUND  0  1028     0        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
1028 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

EB   LT-TH      1800   2  0.967  0.995  1.003  0.947  1.000  1.000  1.000  0.697  2291 

WB   TH          1800   2  0.967  0.995  0.997  0.947  1.000  1.000  1.000  1.000  3273 

SB   RT         1800   1  1.100  1.000  1.005  0.895  1.000  1.000  0.850  1.000  1514 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 


■JT   VARIABLES 

C        G     N        Va        Vm 

89   40   2   737   737 
:ULATIONS 

Sop     Yo      Gu     Fs 


Vlt   Pit  No    Vo  Plto 
45  0.06   2  1028  0.00 


PI 


Gq 


Pt 


3600  0.286  20.404  0.232  0.327  19.596  0.673 


Gf 
035 


El 
4  .844 


Fm 
393  0 


Fit 
697 


CRITICAL 
* 


\CITY  ANALYSIS  WORKSHEET 
LN  GROUP     V     s   v/s   g/C     c   v/c 
LT-TH      773  2291  0.34  0.45  1030  0.75 
TH        1080  3273  0.33  0.45  1471  0.73 

,RT         199  1514  0.13  0.22   340  0.58 


jE=  89.0   LOST=29.0   SUM  V/S  CRIT=  0.47  TOTAL  V/C=  0.70 


2L  OF  SERVICE  WORKSHEET 
LN  GROUP   v/c   g/C    C 
LT-TH     0.75  0.45   89.0 
TH        0.73  0.45   89.0 
RT        0.58  0.22   89.0 


: Delay  LOS 

17.66  C 
'13.19   B 

25.28  D 
CRSECTION  DELAY 


dl    c 

d2 

PF 

15.47  1030 

2.19 

1.00 

15.30  1471 

1.36 

0.79 

23.40   340 

1.88 

1.00 

Delay  LOS  Avg  Q   95%  Q 
17.66   C   10.0    12 
13.19   B   14.0    14 
25.28   D    3.8     5 


=  16.05  INTERSECTION  LOS=C 


CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   9  0   TO   90  SECONDS 
:H  minimizes  critical  movement  delay  is   90.0  SECONDS 


I A   V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   57.3  SECONDS 
chosen  cycle  length   90.0 

jested  timing  phase  1  is  43.9  sees  green, 
jested  timing  phase  2  is  0.0  sees  green, 
jested  timing  phase  3  is   17.1  sees  green. 


3.0  sees  yellow  +  red  clear 

23.0  sees  yellow  +  red  clear 

3 . 0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

Saturday  Peak  Hour  Before  Game  (1993) 

date:ll-14-1993  time : 15 : 27 : 58 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93chdb      GEOMETRICS=93chdb 

LOCATED  IN  CBD : n 


SIGNAL=93chdb 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH 

RT 

WALK 

EB    28 

619 

35 

13   0 

10.0  11.0 

0.0 

33 

WB    3  9 

946 

0 

13   0 

10.0  11.0 

0.0 

33 

NB     3 

0 

89 

0   10 

0.0  15.0 

0.0 

60 

SB     0 

0 

0 

0   0   0 

0.0   0.0 

0.0 

0 

TRAFFIC  Sc   ROADWAY  CONDITIONS 

ADJ  PARK  PEDESTRIANS         ARR 

DIR  GRADE  %HV    Y/N  MOVES  BUSES  PHF  CROSS  BUT  MIN  TIME  TYPE 

EB   0.0%   1.0%    N      1     0  .840    53    y     15.3     3 

WB   0.0%   1.0%    N      1     0  .900     0    y     15.3     3 


NB   0.0%   1.0%    N 
SB   0.0%   0.0%    N 


0 
0 


.770 
.900 


85 
0 


y 

n 


18.0 
18.0 


PHASINGS 

EASTBOUND 
1   t   r   p 
]_   *   *   * 

2  * 

3 


WESTBOUND 
1   t   r   p 


NORTHBOUND 

1   t   r   p 

* 


SOUTHBOUND  GREEN 
1   t   r   p 

35.0 
0.0 

19.0 


Y+R  PRE/ACT 


4 

29 

4 


A 
A 
A 


CYCLE=   91.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

DIR 

EB 

WB 

NB 

SB 


(MOVEMENT  ADJUSTMENTS) 


LTV 

28 

39 

3 

0 


THV 

619 

946 

0 

0 


RTV 
35 

0 
89 

0 


PHF 
840 
900 
770 
900 


LTFR  THFR  RTFR 


33 

43 

4 

0 


737 

1051 

0 

0 


42 

0 

116 

0 


PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB  LT  33  1  1.00  33  1.00  0.00 

EB  TH-RT  779  3  1.10  856  0.00  0.05 

WB  LT  43  1  1.00  43  1.00  0.00 

WB  TH  1051  3  1.10  1156  0.00  0.00 

NB  LT-RT  119  1  1.00  119  0.03  0.97 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

43  1051     0 

33   737    42 

0     0     0 


OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100   100 

100   100   100 

0     0     0 


#  LANES 
LT   TH   RT 
13    0 
13    0 
0    0    0 


OPPOSING 
VOLUME 
1051 
779 
0 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit     s 

EB   LT         1800   1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.233   390 


TH-RT  1800  3  0.967  0.995  1.000  1.000  1.000  1.000  0.990  1.000  5141 

LT  1800  1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.366  613 

TH  1800  3  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  5194 

LT-RT  1800  1  1.100  0.995  1.000  1.000  1.000  1.000  0.769  0.895  1356 

PLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
JT  VARIABLES 


C    G   N 

91   35   1 

91   35   1 

rULATIONS 

Sop     Yo 


Va  Vm 
33  779 
43  1051 

Gu 


Vlt  Pit  No  Vo  Plto 
33  1.00  3  1051  0.00 
43  1.00   3   779  0.00 


Fs 


5400    0.195    21.465    0.21i 


PI  Gq  Pt 

000    13.535    0.000 


.400    0.144    25.566    0.388    1.000       9.434    0.000 


Gf 
0.000 
0.000 


El  Fm  Fit 
5.159  0.233  0.233 
2 . 897  0.366  0.366 


^CITY  ANALYSIS  WORKSHEET 


c   v/c 
150  0.22 


LN  GROUP     V     s  v/s  g/C 

LT          33   390  0.09  0.38 

TH-RT      856  5141  0.17  0.38  1977  0.43 

LT          43   613  0.07  0.38  236  0.18 

TH        1156  5194  0.22  0.38  1998  0.58 

LT-RT      119  1356  0.09  0.21  283  0.42 


CRITICAL 


ijE=  91.0   LOST=37.0   SUM  V/S  CRIT=  0.31  TOTAL  V/C=  0.52 


:L  of  SERVICE  WORKSHEET 
LN  GROUP   v/c   g/C    C      dl 

;LT        0.22  0.38   91.0   14.32 
TH-RT     0.43  0.38   91.0 
LT        0.18  0.38   91.0 
TH        0.58  0.38   91.0 


LT-RT 


c 

150 
15.71  1977 
14.09   236 
16.85  1998 
0.42  0.21   91.0   23.74   283 


d2  PF 

0.13  0.85 

0.10  0.85 

0.04  0.85 

0.32  0.85 

0.62  1.00 


Delay  LOS  Avg  Q 
12.28   B    0.5 
13.44   B   12.1 
12.02   B    0.7 
14.59   B   16.4 


95%  Q 
1 
12 

1 
16 


24.36 


2.4 


Delay  LOS 
1.13.40   B 
'l4.49   B 

24.36   C 
IRSECTION  DELAY 


=  14.59  INTERSECTION  LOS=B 


CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
:H  minimizes  critical  movement  DELAY  IS   90.0  SECONDS 


A  V/C  ratio  OF  .95  THE  CYCLE  SHOULD  BE   55.0  SECONDS 
[chosen  cycle  length   90.0 

rested  timing  phase  1  is  38.0  sees  green,  4.0  sees  yellow  +  red  clear 
rested  timing  phase  2  is  0.0  sees  green,  29.0  sees  yellow  +  red  clear 
rested  timing  phase  3  is   15.0  sees  green,    4.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Avenue 

Saturday  Peak  Hour  Before  Game  (1993) 

date:ll-14-1993  time : 16 : 46 : 51 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93ccb       GEOMETRICS=93ccb       SIGNAL=93ccb 

LOCATED  IN  CBD : n 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB   162 

342 

243 

1 

2 

1 

10.0  12.0  11.0 

55 

WB   212 

650 

38 

1 

2 

1 

11.0  11.0  11.0 

50 

NB   250 

409 

104 

1 

1 

1 

12.0  12.0  12.0 

60 

SB    99 

435 

85 

0 

1 

1 

0.0  15.0  15.0 

40 

TRAFFIC  Sc   ROADWAY  CONDITIONS 


DIR  GRADE  %HV 


ADJ  PARK 
Y/N  MOVES  BUSES 


EB  -1.0% 

1.0% 

N 

1 

0 

.870 

WB   1.0% 

1.0% 

Y 

1 

0 

.890 

NB   2.0% 

1.0% 

Y 

2 

0 

.870 

SB  -1.0% 

1.0% 

Y 

1 

0 

.980 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

1   t 

r   p 

1   t 

r  p 

1   t 

r   p 

1   * 

* 

2      * 

* 

* 

* 

* 

3 

* 

* 

4 

* 

*   * 

* 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
0    y     20.8     3 
123    y     20.8     3 
98    y     18.0    .3 
0    y     18.0     3 


SOUTHBOUND  GREEN 
1   t   r   p 


Y+R  PRE/ACT 


16.0 

4 

A 

26.0 

4 

A 

42.0 

4 

A 

20.0 

4 

A 

CYCLE=  12  0.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

162 

342 

243 

.870 

186 

393 

279 

WB 

212 

650 

38 

.890 

238 

730 

43 

NB 

250 

409 

104 

.870 

287 

470 

120 

SB 

99 

435 

85 

.980 

101 

444 

87 

PART  2 

(LANE  GROUP 

ADJUSTMENTS ) 

DIR 

LN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

186 

1 

1.00 

186 

1.00 

0.00 

EB 

TH 

393 

2 

1.05 

413 

0.00 

0.00 

EB 

RT 

279 

1 

1.00 

279 

0.00 

1.00 

WB 

LT 

238 

1 

1.00 

238 

1.00 

0.00 

WB 

TH 

730 

2 

1.05 

767 

0.00 

0.00 

WB 

RT 

43 

1 

1.00 

43 

0.00 

1.00 

NB 

LT 

287 

1 

1.00 

287 

1.00 

0.00 

NB 

TH 

470 

1 

1.00 

470 

0.00 

0.00 

NB 

RT 

120 

1 

1.00 

120 

0.00 

1.00 

SB 

LT- 

TH 

545 

1 

1.00 

545 

0.19 

0.00 

SB 

RT 

87 

1 

1.00 

87 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 


#  L7VNES 
LT   TH   RT 


OPPOSING 
VOLUME 


\  TBOUND 

238 

730 

43 

100 

0 

0 

1 

2 

1 

0 

8  FBOUND 

186 

393   279 

100 

0 

0 

1 

2 

1 

0 

jrHBOUND 

101 

444 

87 

0 

0 

0 

0 

1 

1 

0 

HrHBOUND 

287 

470   120 

0 

64 

0 

1 

1 

1 

299 

IJJRATION  FLOW  ADJUSTMENT  1 

ATORKSHEET 

1!  LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

] 

^bus 

Farea 

Frt 

Fit 

s 

\   LT 

1800 

1 

0.933 

0 

995 

1 

.005 

1 

.000 

1 

.000 

1 

000 

1 

.000 

0.950 

1596 

)  TH 

1800 

2 

1.000 

0 

995 

1 

.005 

1 

.000 

1 

.000 

1 

000 

1 

.000 

1.000 

3600 

i  RT 

1800 

1 

0.967 

0 

995 

1 

.005 

1 

.000 

1 

.000 

1 

000 

0 

.803 

1.000 

1398 

J  LT 

1800 

1 

0.967 

0 

995 

0 

995 

1 

000 

1 

.000 

1 

000 

1 

000 

0.950 

1637 

}  TH 

1800 

2 

0.967 

0 

995 

0 

995 

1 

000 

1 

000 

1 

000 

1 

000 

1.000 

3445 

}  RT 

1800 

1 

0.967 

0 

995 

0 

995 

0 

895 

1 

000 

1 

000 

0 

850 

1.000 

1310 

]   LT 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1 

000 

1 

000 

1 

000 

0.950 

1684 

!  TH 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1 

000 

1 

000 

1 

000 

1.000 

1773 

!  RT 

1800 

1 

1.000 

0. 

995 

0 

990 

0 

890 

1 

000 

1 

000 

0 

831 

1.000 

1311 

)  LT- 

TH 

1800 

1 

1.100 

0. 

995 

1 

005 

1 

000 

1 

000 

1 

000 

1 

000 

0.787 

1558 

IRT 

1800 

1 

1.100 

0. 

995 

1 

005 

0 

895 

1 

000 

1 

000 

0 

850 

1.000 

1506 

r ELEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 

'JT  VARIABLES 

C    G   N   Va    Vm   Vlt   Pit  No  Vo  Plto 

.20   42   1   545   531   101  0.19  1  299  0.00 

.  :ULATIONS 

Sop     Yo      Gu     Fs     PI  Gq     Pt      Gf        El     Fm    Fit 
.800  0.166  26.452  0.688  0.185  15.548  0.815   7.003     1.635  0.787  0.787 

,  lCITY  ANALYSIS  WORKSHEET 

LN  GROUP     V     s   v/s   g/C  c  v/c   CRITICAL 

LT         186  1596  0.12  0.13  213  0.88 

TH         413  3600  0.11  0.22  780  0.53 

i  RT         279  1398  0.20  0.22  303  0.92 

1  LT         238  1637  0.15  0.13  218  1.09      * 

TH         767  3445  0.22  0.22  746  1.03      * 

RT          43  1310  0.03  0.22  284  0.15 

LT         287  1684  0.17  0.17  281  1.02      * 

TH         470  1773  0.27  0.55  975  0.48 

RT         120  1311  0.09  0.55  721  0.17 

LT-TH      545  1558  0.35  0.35  545  1.00      * 

RT          87  1506  0.06  0.35  527  0.16 

LE=120.0   LOST=16.0   SUM  V/S  CRIT=  0.89  TOTAL  V/C=  1.03 


]L  OF  SERVICE  WORKSHEET 

LN 

GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

LT 

0.88 

0.13 

120 

0 

38.77 

213 

21.24 

1.00 

60.02 

F 

5.8 

10 

TH 

0.53 

0.22 

120 

0 

31.60 

780 

0.55 

0.85 

27.33 

D 

10.3 

10 

RT 

0.92 

0.22 

120 

0 

34.97 

303 

23  .00 

0.85 

49.27 

E 

7.5 

12 

.LT 

1.09 

0.13 

120 

0 

40.09 

218 

80.20 

1.00 

120.29 

F 

11.4 

25 

TH 

1.03 

0.22 

120 

0 

35.99 

746 

32.52 

0.85 

58.24 

E 

21.3 

36 

RT 

0.15 

0.22 

120 

0 

28.92 

284 

0.02 

0.85 

24.60 

C 

1.1 

2 

LT 

1.02 

0.17 

120 

0 

38.18 

281 

48.25 

1.00 

86.43 

F 

10.9 

22 

TH 

0.48 

0.55 

120 

0 

12.57 

975 

0.30 

0.85 

10.94 

B 

7.1 

7 

RT 

0.17 

0.55 

120 

0 

10.16 

721 

0.01 

0.85 

8.65 

B 

1.8 

2 

LT- 

TH 

1.00 

0.35 

120 

0 

29.63 

545 

29.52 

0.85 

50.28 

E 

13.5 

24 

RT 

0.16 

0.35 

120 

0 

20.44 

527 

0.01 

0.85 

17.39 

C 

1.9 

2 

Delay  LOS 
41.24   E 
70.97   F 


NB  35.36  D 
SB  45.77  E 
INTERSECTION  DELAY  =  49.64  INTERSECTION  LOS=E 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  247.4  SECONDS 

for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is   12.1  sees  green,    4.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   18.5  sees  green,    4.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   29.1  sees  green,    4.0  sees  yellow  +  red  clear 

suggested  timing  phase  4  is   14.2  sees  green,    4.0  sees  yellow  +  red  clear 


:  :h  program  version 
i  3  hcm  -  chapter  9 : 


i  :on  Street/Chestnut  Hill  Drive  WITH 
I  irday  Peak  Hour  Before  Game  (1993) 


DATE  4-29-1988 

SIGNALIZED  -  OPERATIONAL  ANALYSIS 

POLICE  OFFICER  CONTROL 


5:11-17-1993  time:14; 

C  DATA  SET  NAMES  LOADED  OR  SAVED 
^JME=93bmb       GEOMETRICS  =  93bmb 
\TED  IN  CBD:n 


50:20 


SIGNAL=93bmb 


ME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

200   440 

9 

1 

1 

0 

10.0  10.0   0.0 

40 

6   443 

226 

0 

1 

1 

0.0  10.0  10.0 

40 

3     0 

3 

0 

1 

0 

0.0  12.0   0.0 

0 

77     0 

201 

1 

0 

1 

15.0   0.0  15.0 

40 

?F1C    Sc   ROADWAY  CONDITIONS 
ADJ  PARK 


GRADE 

%HV 

Y/N  MOVES 

BUSES   PHF  CROSS 

BUT 

MIN  TIME  ' 

lYPE 

0.0% 

1.0% 

N      0 

0    .900 

0 

y 

17.0 

3 

0.0% 

1.0% 

N      5 

0    .930 

L91 

y 

17.0 

3 

•3.0% 

0.0% 

N      0 

0    .500 

0 

n 

17.0 

3 

0.0% 

0.0% 

N      5 

0    .900 

19 

y 

17.0 

3 

3INGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND  GREEN 

Y+R 

PRE/ACT 

1   t 

r   P 

1   t   r   p 

1   t   r   p 

1 

t   r 

P 

*   *   * 

* 

*   * 

15.0 

5 

A 

*   * 

* 

14.5 

5 

A 

* 

* 

*   *   * 

28.5 

5 

A 

* 

* 

* 

*    0.0 

17 

A 

jE=   9C 

).0 

IME  ADJUSTMENT  WORKSHEET 

'  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

200   440     9   .900    222  489  10 

6   443   226   .930      6  476  243 

3     0     3   .500      6  0  6 

77     0   201   .900     86  0  223 

'  2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LT 

TH-RT 
LT-TH 
RT 

;lt-rt 
!:lt 

RT 


222 

499 
483 
243 
12 
86 
223 


LU  V   Pit   Prt 

1.00  222  1.00  0.00 

1.00  499  0.00  0.02 

1.00  483  0.01  0.00 

1.00  243  0.00  1.00 

1.00  12  0.50  0.50 

1.00  86  1.00  0.00 

1.00  223  0.00  1.00 


'  3  (OPPOSING  VOLUME  ADJUSTMENTS; 


'  TURN 

ro  OPPOSED 

'BOUND 
'BOUND 
'HBOUND 
'HBOUND 


6 

222 

86 

6 


OPPOSING  APPROACH 


VOLUMES 
LT    TH    RT 
476 
489 
0 
0 


243 

10 

223 

6 


OPPOSING  LEFT  TURN 


LT 

TH 

RT 

0 

0 

0 

0 

59 

59 

100 

100 

0 

100 

100 

100 

# 

LANES 

OPPOSING 

T 

TH 

RT 

VOLUME 

0 

1 

1 

0 

1 

1 

0 

296 

1 

0 

1 

0 

0 

1 

0 

6 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit     s 

1800   1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1588 

1800   1  0.933  0.995  1.000  1.000  1.000  1.000  0.997  1.000  1667 

1800   1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  1672 

1800   1  0.933  0.995  1.000  1.000  1.000  1.000  0.850  1.000  1421 

1800   1  1.000  1.000  1.015  1.000  1.000  1.000  0.787  0.833  1197 

1800   1  1.100  1.000  1.000  1.000  1.000  1.000  1.000  1.000  1980 

1800   1  1.100  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1683 


EB 

LT 

EB 

TH- 

-RT 

WB 

LT- 

■TH 

WB 

RT 

NB 

LT- 

RT 

SB 

LT 

SB 

RT 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va    Vm   Vlt   Pit  No    Vo  Plto 

WB   90   29   1   483   719     6  0.01   1   296  0.00 

SB   90   15   1    86   223    86  1.00   1     6  0.50 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     Pi      Gq     Pt      Gf 

WB  1800  0.165  16.381  0.690  0.013  12.119  0.987  11.560 

SB  1423  0.004  14.683  0.871  1.000   0.317  0.000   0.000 


El  Fm  Fit 
1.631  1.000  1.000 
1.291  1.000  1.000 


CAPACITY  ANALYSIS  WORKSHEET 

V    s  v/s  g/C 

222  1588  0.14  0.16 
499  1667  0.30  0.53 
483  1672  0.29  0.32 
243  1421  0.17  0.32 

12  1197  0.01  0.17 

86  1980  0.04  0.17 

223  1683  0.13  0.17 


DIR 

LN 

GROUP 

EB 

LT 

EB 

TH- 

-RT 

WB 

LT- 

-TH 

WB 

RT 

NB 

LT- 

RT 

SB 

LT 

SB 

RT 

c  v/c 
255  0.87 
888  0.56 
530  0.91 
450  0.54 
200  0.06 
330  0.26 
281  0.80 


CRITICAL 


CYCLE=  90.0   LOST=32.0   SUM  V/S  CRIT=  0.56  TOTAL  V/C=  0.87 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT 

0.87 

0 

16 

90 

.0 

28.00 

255 

18 

08 

1 

.00 

46 

.07 

E 

5 

.2 

9 

EB 

TH-RT 

0.56 

0 

53 

90 

0 

10.64 

888 

0 

62 

0 

.85 

9 

.57 

B 

5 

.8 

6 

WB 

LT-TH 

0.91 

0 

32 

90 

0 

22.43 

530 

14 

32 

0 

85 

31 

24 

D 

8 

3 

13 

WB 

RT 

0.54 

0 

32 

90 

0 

19.25 

450 

1 

03 

0 

85 

17 

23 

C 

4 

1 

4 

NB 

LT-RT 

0.06 

0 

17 

90 

0 

23.97 

200 

0 

00 

0 

85 

20 

38 

C 

0 

2 

1 

SB 

LT 

0.26 

0 

17 

90 

0 

24.81 

330 

0 

10 

0 

85 

21 

17 

C 

1 

8 

2 

SB 

RT 

0.80 

0 

17 

90 

0 

27.36 

281 

9 

96 

0 

85 

31 

72 

D 

4 

7 

7 

DIR 

Delay 

LOS 

EB 

20.82 

C 

WB 

26.55 

D 

NB 

20.38 

C 

SB 

28.80 

D 

INTERSECTION 

DELAY  = 

=  24 

.56 

INTERSECTION  LOS 

=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   78.2  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  13.7  sees  green, 
suggested  timing  phase  2  is  14.5  sees  green, 
suggested  timing  phase  3  is  29.8  sees  green, 
suggested  timing  phase  4  is    0.0  sees  green. 


5.0  sees  yellow  +  red  clear 

5.0  sees  yellow  -i-  red  clear 

5.0  sees  yellow  +   red  clear 

17.0  sees  yellow  +    red  clear 


CH  PROGRAM  VERSION  DATE  4-29-1988 

5  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

ron  Street/Chestnut  Hill  Avenue  WITH  POLICE  OFFICER  CONTROL 

jrday  Peak  Hour  Before  Game  (1993) 

2:11-15-1993  time:09:39:37 

r  DATA  SET  NAMES  LOADED  OR  SAVED 

■JME=93bcb       GEOMETRICS  =  93bcb       SIGNAL=93bcb 

ATED  IN  CBD:n 


'JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

116 

286 

76 

0 

2 

0 

0.0  12.0   0.0 

55 

282 

352 

229 

1 

2 

1 

11.0  11.0  11.0 

50 

163 

514 

62 

0 

2 

1 

0.0  12.0  12.0 

50 

224 

588 

171 

0 

2 

0 

0.0  12.0   0.0 

120 

TIC    Sc   ROADWAY    CONDITIONS 


GRADE 

0.0% 

0.0% 

■1.0% 

■1.0% 


%HV 

1.0% 
1.0% 
1.0% 
1.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 

Y  5     0 
N      0     0 

Y  5     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
900    90    y     20.8     3 
900   124    y     20.8     3 
900    32    y     37.0     3 
940   120    y     37.0     3 


3INGS 

EASTBOUND 
1   t   r   p 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 


* 
* 


SOUTHBOUND  GREEN  Y+R  PRE/ACT 
1   t   r   p 

*  *   *       0.0    0  A 

*  *   *      58.0    4  A 

15.0    4  A 

28.0    4  A 

*    0.0  15  A 


,E=  12  8.0 


!jm: 


:E  ADJUSTMENT  WORKSHEET 
1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

116 

286 

76 

.900 

129 

318 

84 

282 

352 

229 

.900 

313 

391 

254 

163 

514 

62 

.900 

181 

571 

69 

224 

588 

171 

.940 

238 

626 

182 

^  2  (LANE  GROUP 

ADJUSTMENTS) 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

LT-TH- 

-RT 

531 

2  1.05 

558 

0.24 

0.16 

LT 

313 

1  1.00 

313 

1.00 

0.00 

TH 

391 

2  1.05 

411 

0.00 

0.00 

RT 

254 

1  1.00 

254 

0.00 

1.00 

LT-TH 

752 

2  1.05 

790 

0.24 

0.00 

RT 

69 

1  1.00 

69 

0.00 

1.00 

LT-TH- 

-RT 

1046 

2  1.05 

1098 

0.23 

0.17 

'   3  (OPPOSING  VOLUME  ADJUSTMENTS) 

:•  TURN 

OPPOSING  AI 

5PR0A( 

JG  OPPOSED 

VOLUMES 

%  OPPOS 

LI 

TH 

RT 

LT 

BOUND 

313 

391 

254 

0 

BOUND 

12S 

318 

84 

100 

'HBOUND 

238 

626 

182 

100 

# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

2    1 

233 

0 

2    0 

531 

0 

2    0 

1046 

SOUTHBOUND 


181   571 


69 


100   100 


752 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N   Fwid    Fhv  Fgr  Fpark   Fbus  Farea    Frt  Fit  s 

EB   LT-TH-RT  1800   2  1.000  0.995  1.000  1.000  1.000  1.000  0.976  0.867  3030 

WB   LT  1800   1  0.967  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1645 

WB   TH  1800   2  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3463 

WB   RT  1800   1  0.967  0.995  1.000  0.875  1.000  1.000  0.850  1.000  1287 

NB   LT-TH  1800   2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  0.543  1956 

NB   RT  1800   1  1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

SB   LT-TH-RT  1800   2  1.000  0.995  1.005  0.937  1.000  1.000  0.974  0.835  2743 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N  Va    Vm 

EB  128   28   2  531   531 

NB  128   58   2  752   821 

CALCULATIONS 

DIR  Sop     Yo  Gu     Fs 

EB  3600  0.065  21.080  0.729  0 

NB  2431  0.430  5.168  0.221  1 


Vlt  Pit  No 
129  0.24  2 
181  0.24   2 


Vo  Plto 

233  0.00 

1046  0.23 


PI      Gq     Pt 
585   6.920  0.415 


Gf 
353 


000  52.832  0.000   0.000 


El  Fm  Fit 
1.542  0.733  0.867 
5.081  0.087  0.543 


CAPACITY  ANALYSIS  WORKSHEET 


V     s  v/s  g/C  c  v/c 

558  3030  0.18  0.22  663  0.84 

313  1645  0.12  0.12  302  1.04 

411  3463  0.12  0.37  1271  0.32 

254  1287  0.20  0.37  473  0.54 

790  1956  0.40  0.45  886  0.89 

69  1530  0.05  0.45  693  0.10 

SB   LT-TH-RT  1098  2743  0.40  0.45  1243  0.88 


DIR 

LN 

GROUP 

EB 

LT- 

-TH-RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT- 

TH 

NB 

RT 

CRITICAL 
* 
* 


CYCLE=128.0   LOST=12.0   SUM  V/S  CRIT=  0.71  TOTAL  V/C=  0.78  [ 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V| 

RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR  || 

54  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   55  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT- 

•TH- 

-RT 

0 

84 

0 

.22 

128 

0 

36 

.38 

663 

6 

69 

0 

.85 

36 

.61 

D 

14 

.8 

17 

WB 

LT 

1 

04 

0 

.37 

128 

0 

31 

.47 

302 

51 

37 

1 

00 

82 

84 

F 

12 

.1 

23 

WB 

TH 

0 

32 

0 

.37 

128 

0 

22 

.10 

1271 

0 

05 

0 

85 

18 

83 

C 

8 

8 

9 

WB 

RT 

0 

54 

0 

37 

128 

0 

24 

28 

473 

0 

97 

0 

85 

21 

46 

c 

5 

7 

6 

NB 

LT- 

TH 

0 

89 

0 

45 

128 

0 

24 

40 

886 

8 

02 

0 

85 

27 

56 

D 

14 

6 

18 

NB 

RT 

0 

10 

0 

45 

128 

0 

15 

23 

693 

0 

00 

0 

85 

12 

95 

B 

1 

3 

1 

SB 

LT- 

TH- 

-RT 

0 

88 

0 

45 

128 

0 

24 

25 

1243 

5 

58 

0 

85 

25 

36 

D 

20 

3 

23 

DIR  Delay  LOS 

EB   3  6.61   D 

WB   4  0.01   E 

NB   2  6.39   D 

SB   25.36   D 

INTERSECTION  DELAY 


=  31.51  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   13  0   TO   13  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  13  0.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   4  7.4  SECONDS 

for  chosen  cycle  length  13  0.0 

suggested  timing  phase  1  is    0.0  sees  green, 


0.0  sees  yellow  +  red  clear 


CH  PROGRAM  VERSION  DATE  4-29-1988 

5  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

imonwealth  Avenue/Fr.  Herlihy  Terr.  WITH  POLICE  OFFICER  CONTROL 

,urday  Peak  Hour  After  Game  (1993) 

!e:ll-14-1993  time  :  15  :  20  :  11 

T  DATA  SET  NAMES  LOADED  OR  SAVED 

UME=93fa        GEOMETRICS=93fa        SIGNAL=93fa 

ATED  IN  CBD:n 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  10 .0  10 .0  90 
0.0  10.0  0.0  0 
0.0  0.0  0.0  0 
0.0   0.0   0.0      0 


:TME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LT 

TH 

RT 

LT 

TH  RT 

27 

743 

150 

0 

2   1 

82 

813 

0 

0 

2   0 

0 

0 

0 

0 

0   0 

0 

0 

0 

0 

0   0 

[FFIC  Sc   ROADWAY  CONDITIONS 
ADJ  PARK 

BUS] 
0 
0 
0 
0 


GRADE 

%HV 

Y/l 

T  MOVES 

-1.0% 

1.0% 

N 

0 

0.0% 

1.0% 

N 

0 

0.0% 

0.0% 

0 

0.0% 

0.0% 

0 

SINGS 

EASTBOUND 

WESTBOUND 

1   t 

r   p 

1 

t   r  p 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
890  1336    y     29.5     3 
890     0    n     29.5     3 
900     0  7.0     3 

900     0  7.0     3 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrp 


LE=  120.0 

l|UME  ADJUSTMENT  WORKSHEET 
r  1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

27 

743 

150 

.890 

30 

835 

169 

82 

813 

0 

.890 

92 

913 

0 

0 

0 

0 

.900 

0 

0 

0 

0 

0 

0 

.900 

0 

0 

0 

r  2  (LANE  GROUP  ADJUSTMENTS) 
LN  GROUP   FLOW  N    LU     v   Pit   Prt 
LT-TH       865  2  1.05   908  0.04  0.00 
RT  169  1  1.00   169  0.00  1.00 

LT-TH      1006  2  1.05  1056  0.09  0.00 


37.8 

4 

A 

0.0 

30 

A 

44.2 

4 

A 

r  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


,r  TURN 

be  OPPOSED 

TBOUND 
[■BOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
92   913     0  0     0     0 

30   835   169  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

0 

0 

2    1 

0 

JRATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit  s 

LT-TH      1800   2  0.933  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3360 

RT         1800   1  0.933  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1428 

LT-TH      1800   2  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C     c   v/c   CRITICAL 

EB   LT-TH      908  3360  0.27  0.32  1059  0.86      * 

EB   RT         169  1428  0.12  0.32   450  0.37 

WB   LT-TH     1056  3343  0.32  0.37  1231  0.86      * 

CYCLE=120.0   LOST=38.0   SUM  V/S  CRIT=  0.59  TOTAL  V/C=  0.86 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl     c  d2  PF    Delay  LOS  Avg  Q   95%  Q 

EB   LT-TH     0.86  0.32  120.0  29.31  1059  5.09  0.85    29.24   D   19.7    22 

EB   RT        0.37  0.32  120.0  24.25   450  0.26  0.85    20.83   C    3.8     4 

WB   LT-TH     0.86  0.37  120.0  26.61  1231  4.45  0.85    26.40   D   21.2    23 

DIR  Delay  LOS 

EB   27.92   D 

WB   26.40   D 

INTERSECTION  DELAY  =  27.17  INTERSECTION  LOS=D 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   99.2  SECONDS 

for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is   24.0  sees  green,    4.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is    0.0  sees  green,   30.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   28.0  sees  green,    4.0  sees  yellow  +  red  clear 


(CH  PROGRAM  VERSION  DATE  4-29-1988 
5  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
Tionwealth  Avenue/Lake  Street  WITH  POLICE  OFFICER  CONTROL 
urday  Peak  Hour  After  Game  (1993) 
3:11-17-1993  time:ll:06:37 

T  DATA  SET  NAMES  LOADED  OR  SAVED 

■JME=931a        GEOMETRICS=93la       SIGNAL=93la 
ATED  IN  CBD:n 


UME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH' 

CROSS 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

245 

499 

1 

0 

2 

1 

0.0  12.0  12.0 

0 

120 

655 

122 

1 

2 

1 

10.0  10.0  10.0 

90 

240 

265 

38 

0 

1 

1 

0.0  10.0  10.0 

40 

0 

0 

0 

0 

0 

0 

0.0   0.0   0.0 

0 

TIC  Sc    ROADWAY  CONDITIONS 


GRADE  %HV 


■1.0% 
0.0% 
1.0% 
0.0% 


1.0% 
1.0% 
1.0% 
0.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      0     0 
N      0     0 
0     0 


PEDESTRIANS         ARR 
PHP  CROSS  BUT  MIN  TIME  TYPE 
900     0    n     29.5     3 
900   383    y     29.5     3 
940     0    n     17.0     3 
900     0         17.0     3 


SINGS 

EASTBOUND 
1   t   r   p 


WESTBOUND 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r   p 


* 
* 


* 
* 


* 
* 


* 
* 


Y+R  PRE /ACT 


12 

.9 

4 

A 

12 

9 

4 

A 

10 

4 

4 

A 

0 

0 

30 

A 

47 

8 

4 

A 

':.E=  130.0 


IME  ADJUSTMENT  WORKSHEET 
[•  1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

245 

499 

1 

.900 

272 

554 

1 

120 

655 

122 

.900 

133 

728 

136 

240 

265 

38 

.940 

255 

282 

40 

0 

0 

0 

.900 

0 

0 

0 

r  2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


LT-TH 

827  2  1.05 

868  0.33  0.00 

RT 

1  1  1.00 

1  0.00  1.00 

LT 

133  1  1.00 

133  1.00  0.00 

:th 

728  2  1.05 

764  0.00  0.00 

IRT 

136  1  1.00 

136  0.00  1.00 

'LT-TH 

537  1  1.00 

537  0.48  0.00 

RT 

40  1  1.00 

40  0  .00  1.00 

r  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

r  TURN 

OPPOSING  APPROA 

rc  OPPOSED 

VOLUMES       %  OPPOS 

LT    TH 

RT         LT 

[■BOUND 

133   728 

136          0 

TBOUND 

272   554 

1          0 

CHBOUND 

0     0 

0          0 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

VOLUME 

1 

2 

1 

0 

0 

2 

1 

0 

0 

0 

0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR 

LN 

GROUP 

IDEAL 

N 

EB 

LT- 

-TH 

1800 

2 

EB 

RT 

1800 

1 

WB 

LT 

1800 

1 

WB 

TH 

1800 

2 

WB 

RT 

1800 

1 

NB 

LT- 

TH 

1800 

1 

NB 

RT 

1800 

1 

1    1.000    0.995    1.005    1.000 
0.933    0.995    1.000    1.000 


Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit     s 

2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3600 

1.000  1.000  0.850  1.000  1530 

1.000  1.000  1.000  0.950  1588 

0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 

0.933  0.995  1.000  1.000  1.000  1.000  0.850  1.000  1421 

1  0.933  0.995  0.995  1.000  1.000  1.000  1.000  0.836  1390 

0.933  0.995  0.995  1.000  1.000  1.000  0.850  1.000  1414 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


V 


s   v/s   g/C     c   v/c   CRITICAL 


EB 
EB 
WB 
WB 
WB 
NB 
NB 


LT-TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


868  3600  0.24  0.23  826  1.05 

1  1530  0.00  0.23  351  0.00 

133  1588  0.08  0.08  127  1.05 

764  3343  0.23  0.21  702  1.09 

136  1421  0.10  0.21  298  0.45 

537  1390  0.39  0.37  511  1.05 

40  1414  0.03  0.37  520  0.08 


CYCLE=130.0   LOST=42.0   SUM  V/S  CRIT=  0.71  TOTAL  V/C=  1.05 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT- 

TH 

1 

.05 

0 

.23 

130 

0 

38 

.66 

826 

38 

73 

0 

85 

65 

.78 

F 

26 

.6 

46 

EB 

RT 

0 

00 

0 

.23 

130 

0 

29 

36 

351 

0 

00 

0 

85 

24 

95 

C 

0 

0 

1 

WB 

LT 

1 

05 

0 

08 

130 

0 

45 

66 

127 

80 

04 

1 

00 

125 

69 

F 

6 

9 

15 

WB 

TH 

1 

09 

0 

21 

130 

0 

39 

97 

702 

55 

23 

0 

85 

80 

92 

F 

26 

7 

50 

WB 

RT 

0 

45 

0 

21 

130 

0 

34 

09 

298 

0 

78 

0 

85 

29 

64 

D 

3 

9 

4 

NB 

LT- 

TH 

1 

05 

0 

37 

130 

0 

32 

19 

511 

45 

78 

0 

85 

66 

28 

F 

16 

0 

31 

NB 

RT 

0 

08 

0 

37 

130 

0 

20 

33 

520 

0 

00 

0 

85 

17 

29 

C 

0 

9 

1 

DIR  Delay  LOS 
EB   65.73   F 
WB   79.97   F 
NB   62.85   F 
INTERSECTION  DELAY 


=  70.99  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   13  0   TO   13  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  130.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  167.3  SECONDS 
THE  EXISTING  TIMING  IS  OPTIMAL 


CH  PROGRAM  VERSION  DATE  4-29-1988 

5  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 

3:11-17-1993  TIME : 10 : 20 : 52 

nonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  After  Game  (1993) 


T  DATASETS  LOADED  OR  SAVED 
■JME=93fa        GEOMETRICS=93fa 
:  A-  -B 


:<:RAL  CHARACTERISTICS 

JLATION  GREATER  THAN  250,000:  YES 

TROLS:  FROM  C:  STOP 

/AILING  SPEED:   3  0   MPH 

J  STREET  #  OF  LANES:  4  LANES 

I  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

DR  STREET  LANES 
LOACH:  C:  Foster  St 

iED  LEFT  AND  RIGHT  TURN  LANE:  YES 

IJE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 
IT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


IT  DISTANCE  RESTRICTIONS  (in  seconds) 

lOACH  A:  Commonwealt  B:  Commonwealt  C:  Foster  St 

'S  0.00  0.00  0.00 

rs  0.00         0.00         0.00 

[TS  0.00  0.00  0.00 


I  .OACH 


A:  Commonwealt  B:  Commonwealt  C:  Foster  St 


LT    TH 

RT    LT    TH    RT 

LT 

TH    RT 

ME             0   8  04 

250     0   977     0 

0 

0   183 

0.80 

0.90 

0 

85 

VOLUME         0  10  05 

313     0  1086     0 

.  0 

0   215 

:ent  grade    0.50 

0.00 

2 

00 

'ENT  CYCLES       0.0  0 

0.00 

0.00 

ENGER  cars      99.00 

0.00 

%100.00 

ENT  LT  TRU       0.00 

0.00 

0.00 

ENT  HV  TRU       1.0  0 

0.00 

0.00 

CAR/HR        0 

0 

0 

0   258 

1  RIGHT  TURNS  FROM 

C:Foster  St 

-LICTING  FLOWS 

659 

:ICAL  GAPS 

5.0 

:CITY 

597 

AL  CAPACITY 

597 

2  LEFT  TURNS  FROM 

B : Commonwealth  A 

lilCTING  FLOWS 

1318 

ICAL  GAPS 

5.0 

CITY 

262 

CITY  USED 

0% 

DANCE  FACTOR 

1.00 

AL    CAPACITY 

262 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2 ) 

DATE:11-17-1993  TIME : 10 : 20 : 52 

Commonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  After  Game  (1993) 

STEP  3  LEFT  TURNS  FROM      C: Foster  St 

CONFLICTING  FLOWS  224  7 

CRITICAL  GAPS  6.5 

CAPACITY  21 

ACTUAL  CAPACITY  21 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QU 

ALL  MOVES  FROM  C:         258         597        339      B      10.62  0.7 


i;h  program  version  date  4-29-1988 
.  hcm  -  chapter  9:  signalized  -  operational  analysis 

lonwealth  Avenue/South  Street 

irday   Peak   Hour  After   Game    (1993) 

::11-16-1993  time : 16 : 57 : 38 

'  DATA  SET  NAMES  LOADED  OR  SAVED 

1ME=93sa        GEOMETRICS=93sa        SIGNAL=93sa 

.TED  IN  CBD:n 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  11.0   0.0  0 

0.0  11.0   0.0  33 

0.0   0.0   0.0  0 

0.0   0.0  15.0  40 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
800     0    y     15.3     3 
940    51    y     15.3     4 
900     0         17.0     3 
830    44    n     17.0     3 


E  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LT    TH    RT 

LT 

TH  RT 

66   911     0 

0 

2   0 

0   915     0 

0 

2   0 

0     0     0 

0 

0   0 

0     0   139 

0 

0   1 

FIC  Sc   ROADWAY  CONDITIONS 
ADJ  PARK 
Y/N  MOVES  BUSES 

Y  1     0 

Y  1     0 
0     0 

Y  1     0 


:E=   8  9.0 


GRADE 

%HV 

,0.5% 

1.0% 

:o.5% 

1.0% 

:o.o% 

0.0% 

-.1.0% 

0.0% 

;INGS 

iRASTBOUND 

:i  t 

r   p 

.*   * 

* 

WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrpltrp 

*   *                             40.0  3  P 

*            *            *    0.0  23  P 

*      20.0  3  P 


»ME  ADJUSTMENT  WORKSHEET 
1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

66 

911 

0 

.800 

83 

1139 

0 

0 

915 

0 

.940 

0 

973 

0 

0 

0 

0 

.900 

0 

0 

0 

0 

0 

139 

.830 

0 

0 

167 

2  (LANE  GROUP  ADJUSTMENTS) 

LN  GROUP  FLOW  N  LU  V  Pit  Prt 
LT-TH  1221  2  1.05  1282  0.07  0.00 
TH  973  2  1.05  1022  0.00  0.00 

RT  167  1  1.00   167  0.00  1.00 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 

TURN  OPPOSING  APPROACH 

]G  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
BOUND  0   973     0        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
973 


RATION  FLOW  ADJUSTMENT  WORKSHEET 


LN  GROUP 

IDEAL 

N 

LT-TH 

1800 

2 

TH 

1800 

2 

RT 

1800 

1 

Fwid 


Fhv   Fgr  Fpark   Fbus  Farea    Frt    Fit 


0.967  0.995  1.003  0.947  1.000  1.000  1.000  0.715  2353 
0.967  0.995  0.997  0.947  1.000  1.000  1.000  1.000  3273 
1.100  1.000  1.005  0.895  J. 000  1.000  0.850  1.000  1514 


LEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 


INPUT  VARIABLES 

DIR   C    G   N    Va    Vm  Vlt 

EB   89   40   2  1221  1221    83 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 

EB  3600  0.270  21.841  0.267  0. 


Pit 
0.07 

PI 
329  ] 


No 
2 


Vo 
973 


Gq 
159 


Plto 
0.00 

Pt  . 
671 


Gf        El     Fm    Fit 
3.965     4.219  0.431  0.715 


CAPACITY  ANALYSIS 
DIR  LN  GROUP  v 
EB  LT-TH  1282 
WB  TH  1022 
SB   RT         167 


WORKSHEET 
s  v/s 
2353  0.55 
3273  0.31 
1514  0.11 


g/c 

0.45 
0.45 
0.22 


c 

1057 

1471 

340 


v/c 
1.21 
0.69 
0.49 


CRITICAL 
* 


CYCLE=  89.0   LOST=29.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.97 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT-TH     1.21  0.45   89.0 
WB   TH         0.690.45   89.0 
SB   RT        0.49  0.22   89.0 


dl  c 

22.53  1057 

14.91  1471 

22.86  340 


d2  PF 

118.31  1.00 

1.  01  0.77 

0.94  1.00 


Delay  LOS  Avg  Q  95%  Q 

140.85   F   56.1  144 

12.29   B   13.2  13 

23.79   C    3.2  4 


DIR  Delay  LOS 
EB  140.85   F 
WB   12.2  9   B 
SB   23.79   C 
INTERSECTION  DELAY 


79.76  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO  '  90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   93.6  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  50.7  sees  green, 
suggested  timing  phase  2  is  0.0  sees  green, 
suggested  timing  phase  3  is   10.3  sees  green, 


3 . 0  sees  yellow  +  red  clear 

23.0  sees  yellow  +  red  clear 

3 . 0  sees  yellow  +  red  clear 


■(jE=  90.0   LOST=  8.0   SUM  V/S  CRIT=  0.60  TOTAL  V/C=  0.66 


^;l  of  service  worksheet 

I  LN  GROUP   v/c   g/C    C     dl     c 

TH        0.57  0.37   90.0  17.36  1904 

RT        0.72  0.54   90.0  11.70   916 


d2    PF    Delay  LOS  Avg  Q   95%  Q 
0.32  0.85    15.02   C   15.7    16 
1.98  0.85    11.63   B    7.5     8 


I  Delay  LOS 

15.02   C 

11.63   B 
;  RSECTION  DELAY 


=  13.74  INTERSECTION  LOS=B 


CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
H  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


PA  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
1  chosen  cycle  length   90.0 

rested  timing  phase  1  is   28.5  sees  green, 
cested  timing  phase  2  is   53.5  sees  green, 


21.9  SECONDS 


4.0  sees  yellow  +  red  clear 
4.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Avenue 

Saturday  Peak  Hour  After  Game  (1993) 

date:ll-23-1993  time : 14 : 17 : 23 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93CCA       GEOMETRICS=93CCA       SIGNAL=93CCA 

LOCATED  IN  CBD:n 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB   331 

614 

476 

1 

2 

1 

10.0  12.0  11.0 

55 

WB   181 

370 

166 

1 

2 

1 

11.0  11.0  11.0 

50 

NB   215 

349 

108 

1 

1 

1 

12.0  12.0  12.0 

60 

SB   170 

478 

330 

0 

1 

1 

0.0  15.0  15.0 

40 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

%HV 

Y/N  MOVES 

BUSES   PHF  C 

EB  -1.0% 

1.0% 

N      1 

0    .900 

WB   1.0% 

1.0% 

Y      1 

0    .900 

NB   2.0% 

1.0% 

Y      2 

0    .900 

SB  -1.0% 

1.0% 

Y      1 

0    .900 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

1   t 

r   p 

1   t   r   p 

1   t   r   p 

1   * 

* 

2   *   * 

* 

* 

3      * 

* 

*   * 

4 

* 

*   * 

5 

* 

*   *   * 

PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

0    y     20.8  3 

96    y     20.8  3 

61    y     18.0  .3 

0    y     18.0  3 


SOUTHBOUND  GREEN   Y+R  PRE /ACT 
1   t   r   p 


18.6 

4 

A 

4.3 

4 

A 

16.4 

4 

A 

54.2 

4 

A 

16.5 

4 

A 

CYCLE=  13  0.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1 

(MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

331 

614 

476 

.900 

368 

682 

529 

WB 

181 

370 

166 

.900 

201 

411 

184 

NB 

215 

349 

108 

.900 

239 

388 

120 

SB 

170 

478 

330 

.900 

189 

531 

367 

PART  2 

(LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

368 

1 

1.00 

368 

1.00 

0.00 

EB 

TH 

682 

2 

1.05 

716 

0.00 

0.00 

EB 

RT 

529 

1 

1.00 

529 

0.00 

1.00 

WB 

LT 

201 

1 

1.00 

201 

1.00 

0.00 

WB 

TH 

411 

2 

1.05 

432 

0.00 

0.00 

WB 

RT 

184 

1 

1.00 

184 

0.00 

1.00 

NB 

LT 

239 

1 

1.00 

239 

1.00 

0.00 

NB 

TH 

388 

1 

1.00 

388 

0.00 

0.00 

NB 

RT 

120 

1 

1.00 

120 

0.00 

1.00 

SB 

LT- 

TH 

720 

1 

1.00 

720 

0.26 

0.00 

SB 

RT 

367 

1 

1.00 

367 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 


#  LANES 


OPPOSING 


LT 

TH    ] 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

TBOUND 

201 

411   184 

100 

0 

0 

1 

2 

1 

0 

'[■BOUND 

368 

682   529 

0 

0 

0 

1 

2 

1 

0 

THBOUND 

189 

531   367 

0 

0 

0 

0 

1 

1 

0 

THBOUND 

239 

388   120 

0 

73 

0 

L 

1 

1 

281 

JRATION  FLOW  ADJUSTMENT  WORKSHEET 

LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

:lt 

1800 

1 

0.933 

0 

995 

1 

.005 

1 

000 

1.000 

1 

000 

1 

000 

0.950 

1596 

'TH 

1800 

2 

1.000 

0 

995 

1 

005 

1 

000 

1.000 

1 

000 

1 

000 

1.000 

3600 

!RT 

1800 

1 

0.967 

0 

995 

1 

005 

1 

000 

1.000 

1 

000 

0 

847 

1.000 

1473 

:lt 

1800 

1 

0.967 

0 

995 

0 

995 

1 

000 

1.000 

1 

000 

1 

000 

0.950 

1637 

'TH 

1800 

2 

0.967 

0 

995 

0 

995 

1 

000 

1.000 

1 

000 

1 

000 

1.000 

3445 

IRT 

1800 

1 

0.967 

0 

995 

0 

995 

0 

895 

1.000 

1 

000 

0 

850 

1.000 

1310 

ILT 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1.000 

1 

000 

1 

000 

0.950 

1684 

'TH 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1.000 

1 

000 

1 

000 

1.000 

1773 

IRT 

1800 

1 

1.000 

0 

995 

0 

990 

0 

890 

1.000 

1 

000 

0 

815 

1.000 

1286 

!LT- 

TH 

1800 

1 

1.100 

0 

995 

1 

005 

1 

000 

1.000 

1 

000 

1 

000 

0.777 

1539 

:rt 

1800 

1 

1.100 

0. 

995 

1 

005 

0 

895 

1.000 

1 

000 

0 

850 

1.000 

1506 

J'LEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
]TT  VARIABLES 

I  C    G   N   Va    Vm   Vlt   Pit  No    Vo  Plto 
.30   54   1   720   898   189  0.26   1   281  0.00 
l.'ULATIONS 
I  Sop     Yo      Gu     Fs     PI      Gq     Pt 


,.800  0.156  40.180  0.699  0.262  14.036  0.738 


Gf 
959 


El     Fm    Fit 
1.609  0.777  0.777 


hCITY  ANALYSIS  WORKSHEET 
I LN  GROUP     V     s   v/s 
LT 


TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


g/C  c   v/c 

368  1596  0.23  0.21  330  1.12 

716  3600  0.20  0.19  683  1.05 

529  1473  0.36  0.32  467  1.13 

201  1637  0.12  0.14  234  0.86 

432  3445  0.13  0.13  435  0.99 
184  1310  0.14  0.13 


CRITICAL 
* 


239  1684  0.14  0.13 


165  1.12 
214  1.12 
388  1773  0.22  0.57  1019  0.38 
120  1286  0.09  0.57  739  0.16 
720  1539  0.47  0.42  642  1.12 
367  1506  0.24  0.42   628  0.58 


* 
* 


3E=130.0   LOST=16.0   SUM  V/S  CRIT=  0.98  TOTAL  V/C=  1.12 


L  OF  SERVICE  WORKSHEET 

LN  GROUP   v/c   g/C  C 

1.12  0.21  130.0 
1.05  0.19  130.0 

1.13  0.32  130.0 
0.86  0.14  130.0 
0.99  0  .  13  130 . 0 
1.12  0.13  130.0 
1.12  0.13  130.0 


dl 


LT 

TH 

RT 

-LT 

TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


0 .38  0 .57  130.0 

0  .16  0.57  130.0 

1.12  0.42  130.0 

0.58  0.42  130.0 


40 
40 
35 
41 
43 
43 
43 
11 


41 
49 
96 
37 
12 
90 
86 
42 


9.84 
31.55 
22.19 


c 

330 
683 
467 
234 
435 
165 
214 
1019 
739 
642 
628 


d2 
80.8 
40.4 
82.2 
17.8 
31.4 
99.8 
91.8 

0.1 

0.0 
71.7 

1.0 


PF    Delay  LOS  Avg  Q   95%  Q 


0  1.00 
4  0.85 
7  0.85 
1.00 
0.85 
0.85 
1.00 
0.85 
0.85 
0.85 
0.85 


121.21 
68.79 

100.50 
59.22 
63.37 

122.19 

135.68 

9.81 

8.38 

87.78 

19.74 


F 
F 
F 
E 
F 
F 
F 
B 
B 
F 
C 


17.7 
23.0 


21 

6, 
13, 

9, 


12.8 
6.0 


1 

25 

7 


8 

1 
7 


38 

40 

45 

11 

23 

20 

28 

6 

2 

54 

8 


Delay  LOS 

3Gr91.14      F 


WB  75.62  F 
NB  49.85  E 
SB  64.82  F 
INTERSECTION  DELAY 


=  74.23  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   13  0   TO   13  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  130.0  SECONDS 


THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length  130.0 

suggested  timing  phase  1  is   18.5 

suggested  timing  phase  2  is    4.2 

suggested  timing  phase  3  is   16.4 

suggested  timing  phase  4  is   54.4 

suggested  timing  phase  5  is   16.5 


sees  green, 
sees  green, 
sees  green, 
sees  green, 
sees  green, 


4.0  sees  yellow  +  red  clear  - 

4.0  sees  yellow  +  red  clear  ^ 

4 . 0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 


:::h  program  version  date  4-29-1988 

)o  HCM  -  chapter  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

:  :on  Street/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

.  irday  Peak  Hour  After  Game  (1993) 

5:11-23-1993  time : 14 : 23 : 12 

:'  DATA  SET  NAMES  LOADED  OR  SAVED 

j>'IE=93BMA  GEOMETRICS  =  93BMA  SIGNAL=93BMA 

iTED    IN    CBD:n 


IME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH    RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

0 

656     7 

1 

1 

0 

10.0  10.0   0.0 

40 

8 

701     0 

0 

1 

1 

0.0  10.0  10.0 

40 

12 

0    10 

0 

1 

0 

0.0  12.0   0.0 

0 

143 

3   280 

0 

1 

1 

0.0  15.0  15.0 

40 

TIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 
I  GRADE  %HV    Y/N  MOVES  BUSES 
0.0%   1.0%    N      0     0 
0.0%   1.0%    N      5     0 
3.0%   0.0%    N      0     0 
0.0%   0.0%    N      5     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
860     0    y     17.0     3 
930   165    y     17.0     3 
550     0    n     17.0     3 
830    19    y     17.0     3 


;  INGS 
EASTBOUND 
.1   t   r   p 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN  Y+R  PRE /ACT 
1   t   r   p 

*   *   *      27.0  5     A 

66.0  5     A 

*    0.0  17     A 


lsE=  12  0.0 

'ME  ADJUSTMENT  WORKSHEET 
1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

0 

656 

7 

.860 

0 

763 

8 

8 

701 

0 

.930 

9 

754 

0 

12 

0 

10 

.550 

22 

0 

18 

143 

3 

280 

.830 

172 

4 

337 

2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LU 


Pit   Prt 


TH-RT 

771  1  1.00 

771  0.00  0.01 

LT-TH 

762  1  1.00 

762  0.01  0.00 

LT-RT 

40  1  1.00 

40  0.55  0.45 

LT-TH 

176  1  1.00 

176  0.98  0.00 

iRT 

337  1  1.00 

337  0.00  1.00 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 

TURN 

OPPOSING  APPROA 

:g  opposed 

VOLUMES       %  OPPOS 

LT    TH 

RT         LT 

BOUND 

0   763 

8        100 

HBOUND 

172     4 

337        100 

HBOUND 

22     0 

18        100 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

VOLUME 

1 

1 

0 

771 

0 

1 

1 

4 

0 

1 

0 

18 

RATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit     s 

TH-RT      1800   1  0.933  0.995  1.000  1.000  1.000  1.000  0.998  1.000  1669 


WB  LT-TH  1800  1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.954  1595 

NB  LT-RT  1800  1  1.000  1.000  1.015  1.000  1.000  1.000  0.803  0.917  1345 

SB  LT-TH  1800  1  1.100  1.000  1.000  1.000  1.000  1.000  1.000  0.882  1746 

SB  RT  1800  1  1.100  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1683 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR 


G   N 


Va 


Vm   Vlt   Pit  No    Vo  Plto 


WB  12  0   6  6   1 

762   754 

9 

0.01 

1 

771 

0.00 

NB  120   27   1 

40    18 

22 

0.55 

1 

4 

0.98 

SB  120   27   1 

176   341 

172 

0.98 

1 

18 

0.55 

CALCULATIONS 

DIR  Sop     Yo 

Gu 

Fs 

PI 

Gq 

Pt 

Gf 

WB  1800  0.428  25.546  0.393  0.011  40.454  0.989  35.943 
NB  1388  0.003  26.757  0.873  1.000  0.243  0.000  0.000 
SB  1303  0.014  25.684  0.864  0.979   1.316  0.021   0.039 


El  Fm    Fit 

2.861  0.954  0.954 

1.289  0.917  0.917 

1.303  0.882  0.882 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


V 


EB  TH-RT 

WB  LT-TH 

NB  LT-RT 

SB  LT-TH 

SB  RT 


s  v/s  g/C 
771  1669  0.46  0.55 
762  1595  0.48  0.55 
40  1345  0.03  0.23 
176  1746  0.10  0.23 
337  1683  0.20  0.23 


c   v/c   CRITICAL 
918  0.84 
877  0.87      * 
303  0.13 
393  0.45 
379  0.89      * 


CYCLE=120.0   LOST=27.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.88 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  g/C  C 
EB  TH-RT  0.84  0.55  120.0 
WB  LT-TH  0.87  0.55  120.0 
NB  LT-RT  0.13  0.23  120.0 
SB  LT-TH  0.45  0.23  120.0 
SB   RT        0.89  0.23  120.0 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95% 

17.16 

918 

4.95 

0.85 

18.79 

C 

11.6 

13 

17.69 

877 

6.61 

0.85 

20.65 

C 

11.4 

14 

28.23 

303 

0.01 

0.85 

24.00 

C 

1.0 

1 

30.46 

393 

0.56 

0.85 

26.37 

D 

4.5 

5 

34.25 

379 

15.58 

0.85 

42.36 

E 

8.7 

13 

DIR  Delay  LOS 

EB   18.79   C 

WB   2  0.65   C 

NB   24.0  0   C 

SB   36.88   D 

INTERSECTION  DELAY 


=  24.02  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   9  0   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   94.4  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  18.6  sees  green, 
suggested  timing  phase  2  is  44.4  sees  green, 
suggested  timing  phase  3  is    0.0  sees  green, 


5.0  sees  yellow  +  red  clear 

5.0  sees  yellow  +  red  clear 

17.0  sees  yellow  +  red  clear 


;::h  program  version  date  4-29-1988 

J  HCM  -  chapter  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
;  :on  Street/Chestnut  Hill  Avenue  WITH  POLICE  OFFICER  CONTROL 
.  irday  Peak  Hour  After  Game  (1993) 
: ?:11-15-1993  time:09:52 :54 

:  DATA  SET  NAMES  LOADED  OR  SAVED 
.JME  =  93bca       GEOMETRICS=93bca 
«^TED  IN  CBD:n 


SIGNAL=93bca 


)J7ME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH. 

CROSS 

;  LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

171 

600 

106 

0 

2 

0 

0.0  12.0   0.0 

55 

238 

302 

203 

1 

2 

1 

11.0  11.0  11.0 

50 

77 

385 

52 

0 

2 

1 

0.0  12.0  12.0 

50 

280 

645 

188 

0 

2 

0 

0.0  12.0   0.0 

120 

'FIC  Sc   ROADWAY  CONDITIONS 


I  GRADE  %HV 
0.0%   1.0% 
0.0%   1.0% 
1.0%   1.0% 
1.0%   1.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 

Y  5     0 
N      0     0 

Y  5     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950    87    y     20.8     3 
900   262    y     20.8     3 
940   102    y     37.0     3 
910   204    y     37.0     3 


i  INGS 
EASTBOUND 
1   t   r   p 


t* 


E=    13  0.0 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 


* 
* 


* 
* 


* 


SOUTHBOUND  GREEN   Y+R  PRE/ACT 
1   t   r   p 

*  *   *       8.7 

*  *   *      39.7 

13.9 

36.7 

*    0.0 


'ME  ADJUSTMENT  WORKSHEET 

1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

171   600   106   .950    180  632  112 

238   302   203   .900    264  336  226 

77   385    52   .940     82  410  55 

280   645   188   .910    308  709  207 

2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


LT-TH- 

-RT 

923 

2 

1 

05 

969 

0 

19 

0 

12 

LT 

264 

1 

1 

00 

264 

1 

00 

0 

00 

TH 

336 

2 

1 

05 

352 

0 

00 

0 

00 

*RT 

226 

1 

1 

00 

226 

0 

00 

1 

00 

LT-TH 

491 

2 

1 

05 

516 

0 

17 

0 

00 

RT 

55 

1 

1 

00 

55 

0 

00 

1 

00 

LT-TH-RT   1223  2  1.05  1284  0.25  0.17 


(OPPOSING  VOLUME  ADJUSTMENTS] 


TURN 

OPPO 

;g  opposed 

VOLUMES 

LT 

TH    RT 

BOUND 

264 

336   226 

BOUND 

180 

632   112 

'HBOUND 

308 

709   207 

OPPOSING  APPROACH 


4 
4 
4 
4 
15 


A 
A 
A 
A 
A 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

0 

67 

0 

1 

2 

1 

226 

100 

100 

100 

0 

2 

0 

923 

76 

76 

76 

0 

2 

0 

927 

SOUTHBOUND        82   410    55        100   100     0         0    2    1      491 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit     s 

EB   LT-TH-RT  1800   2  1.000  0.995  1.000  1.000  1.000  1.000  0.982  0.900  3166 

WB   LT  1800   1  0.967  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1645 

WB   TH  1800   2  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3463 

WB   RT  1800   1  0.967  0.995  1.000  0.875  1.000  1.000  0.850  1.000  1287 

NB   LT-TH  1800   2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  0.550  1981 

NB   RT  1800   1  1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

SB   LT-TH-RT  1800   2  1.000  0.995  1.005  0.937  1.000  1.000  0.975  0.889  2925 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va    Vra   Vlt   Pit  No    Vo  Plto 

EB  130   37   2   923   923   180  0.19   2   226  0.00 

NB  130   40   2   491   547    82  0.17   2   927  0.25 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     Pi      Gq     Pt      Gf        El     Fm    Fit 

EB  3600  0.063  30.481  0.734  0.461   6.236  0.539   1.996     1.533  0.800  0.900 

NB  2814  0.329   0.000  0.296  1.000  39.702  0.000   0.000     3.806  0.101  0.550 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s  v/s  g/C  c  v/c   CRITICAL 

EB   LT-TH-RT   969  3166  0.31  0.28  894  1.08      * 

WB   LT         264  1645  0.12  0.11  229  1.15      * 

WB   TH         352  3463  0.10  0.42  1455  0.24 

WB   RT         226  1287  0.18  0.42  541  0.42 

NB   LT-TH      516  1981  0.26  0.31  605  0.85 

NB   RT          55  1530  0.04  0.31  467  0.12 

SB   LT-TH-RT  1284  2925  0.44  0.40  1179  1.09      * 

CYCLE=130.0   LOST=27.0   SUM  V/S  CRIT=  0.87  TOTAL  V/C=  1.10 
FOR  THE  WESTBOUND  PROTECTED/ PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
53  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl     c       d2    PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT-TH- 

-RT 

1 

08 

0 

.28 

130 

0 

36 

.66 

894 

50 

13 

0 

85 

73 

77 

F 

30 

.9 

58 

WB 

LT 

1 

15 

0 

.42 

130 

0 

32 

24 

229 

109 

86 

1 

00 

142 

10 

F 

14 

.7 

32 

WB 

TH 

0 

24 

0 

.42 

130 

0 

18 

49 

1455 

0 

02 

0 

85 

15 

73 

C 

7 

.0 

7 

WB 

RT 

0 

42 

0 

42 

130 

0 

20 

14 

541 

0 

32 

0 

85 

17 

39 

C 

4 

7 

5 

NB 

LT-TH 

0 

85 

0 

31 

130 

0 

32 

23 

605 

7 

94 

0 

85 

34 

14 

D 

12 

3 

15 

NB 

RT 

0 

12 

0 

31 

130 

0 

24 

73 

467 

0 

01 

0 

85 

21 

02 

C 

1 

4 

2 

SB 

LT-TH- 

-RT 

1 

09 

0 

40 

130 

0 

31 

39 

1179 

49 

44 

0 

85 

68 

71 

F 

36 

5 

71 

DIR  Delay  LOS 

EB   73.77   F 

WB   55.85   E 

NB   32.87   D 

SB   68.71   F 

INTERSECTION  DELAY  =  61.51  INTERSECTION  LOS=F 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  315.1  SECONDS 

for  chosen  cycle  length   90 . 0 

suggested  timing  phase  1  is    5.0  sees  green,    4.0  sees  yellow  +  red  clear 


EXISTING  CONDITIONS  (1993) 
NON-GAMEDAY  SATURDAY  CAPACITY  ANALYSES 


3  APPROACHES  (PAGE  1  of  2) 
07 
Non-gameday  Saturday  Peak  Hour  (1993; 


m    PROGRAM  VERSION  DATE  4-29-1988 
HCM  -  CHAPTER  10  :  UNSIGNALIZED  - 
11-20-1993  TIME:16:14 

lonwealth  Avenue/Fr.  Herlihy  Terr. 


DATASETS  LOADED  OR  SAVED 
IME=93ngf       GEOMETRICS=93ngf 
A-  -B 


iRAL  CHARACTERISTICS 
LATION  GREATER  THAN  250,000:  YES 
'ROLS:  FROM  C:  STOP 
WAILING  SPEED:   3  0   MPH 
■  STREET  #  OF  LANES:  4  LANES 
•  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

R  STREET  LANES 

OACH:  C:  FR .  HERLIHY 
?ED  LEFT  AND  RIGHT  TURN  LANE:  YES 
"E  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

T  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


:T  DISTANCE  RESTRICTIONS  (in  seconds) 

.OACH         A:  COMM  AVE  EB  B:  COMM  AVE  WB  C :  FR .  HERLIHY 

:'S  0.00  0.00  0.00 

•S  0.00  0.00  0.00 

:ts  0.00         0.00         0.00 


.OACH 

ME 

VOLUME 
ENT  GRADE 
ENT  CYCLES 
ENGER  CARS 
ENT  LT  TRU 
ENT  HV  TRU 
CAR/HR 


A:  COMM  AVE  EB  B:  COMM  AVE  WB  C:  FR.  HERLIHY 


LT 


TH 


0    1026 
0.96 
0    1069 
•1.00 
0.00 
99.00 
0.00 
1.00 
0 


RT 
133 


139 


LT    TH 

RT 

LT    TH 

RT 

132   567 

0 

0     0 

1 

0.90 

0.80 

147   630 

0 

0     0 

1 

0.00 

1.00 

0.00 

0.00 

99.00 

%100.00 

0.00 

0.00 

1.00 

0.00 

148 

0     0 

1 

1  RIGHT  TURNS  FROM 

C:FR.  HERLIHY 

LICTING  FLOWS 

604 

ICAL  GAPS 

5.0 

-CITY 

636 

■AL  CAPACITY 

636 

2  LEFT  TURNS  FROM 

B:COMM  AVE  WB 

LICTING  FLOWS 

1207 

ICAL  GAPS 

5.0 

.CITY 

304 

CITY  USED 

49 

DANCE  FACTOR 

0.59 

AL  CAPACITY 

304 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

DATE:ll-20-1993  TIME : 16 : 14 : 07 

Commonwealth  Avenue/Fr.  Herlihy  Terr.  -  Non-gameday  Saturday  Peak  Hour  (1993) 

STEP  3  LEFT  TURNS  FROM      C : FR .  HERLIHY 

CONFLICTING  FLOWS  1915 

CRITICAL  GAPS  6.5 

CAPACITY  44                                      { 

ACTUAL  CAPACITY  2  6                                      I 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUE 

LT  FROM  B:  148         304        156      D      23.10  0  .  95l' 

ALL  MOVES  FROM  C:  1  636         635      A       5.67  0.00! 


i:h  program  version  date  4-29-1988 

ii  HCM  -  chapter  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
Tionwealth  Avenue/Lake  Street 
igameday  Peak  Hour  (1993) 
t!:ll-20-1993  time  :  16  :  26  :  10 

'■'   DATA  SET  NAMES  LOADED  OR  SAVED 
TME=93ngl       GEOMETRICS  =  93ngl 
:iTED  IN  CBD:n 


SIGNAL=93ngl 


ilME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH 

RT 

WALK 

184 

710 

19 

0 

2 

0 

0.0  12.0 

0.0 

0 

171 

559 

73 

1 

2 

0 

10.0  10.0 

0.0 

90 

140 

122 

88 

1 

1 

0 

10.0  10.0 

0.0 

90 

0 

0 

0 

0 

0 

0 

0.0   0.0 

0.0 

0 

TIC  &  ROADWAY  CONDITIONS 
ADJ  PARK 
Y/N  MOVES  BUSES 

Y  2     0 

Y  2     0 
N      0     0 

0     0 


GRADE 

%HV 

1.0% 

0.0% 

0.0% 

1.0% 

1.0% 

0.0% 

0.0% 

0.0% 

INGS 

EASTBOUND 

1   t 

r   p 

*   * 

* 

* 

* 

5E=   9C 

).0 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
900     0    n     29.5     3 
740    20    n     29.5     3 
830    20    n     29.5     3 
900     0         29.5     3 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE /ACT 
Itrpltrpltrp 


15.9 
12.9 
12.9 
28.4 


5 
5 
5 
5 


A 
A 
A 
A 


•ME  ADJUSTMENT  WORKSHEET 
1  (MOVEMENT  ADJUSTMENTS] 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

184 

710 

19 

.900 

204 

789 

21 

171 

559 

73 

.740 

231 

755 

99 

140 

122 

88 

.830 

169 

147 

106 

0 

0 

0 

.900 

0 

0 

0 

2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


LT-TH-RT  1014  2  1.05  1065  0.20  0.02 

'LT  231  1  1.00  231  1.00  0.00 

iTH-RT  854  2  1.05  897  0.00  0.12 

IlT  169  1  1.00  169  1.00  0.00 

TH-RT  253  1  1.00  253  0.00  0.42 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 


TURN 
G  OPPOSED 

BOUND 
BOUND 
HBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

231   755    99 

204   789    21 

0     0     0 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

0     0 

0 

1 

2    0 

0 

0     0 

0 

0 

2    0 

0 

100   100 

100 

0 

0    0 

0 

RATION  FLOW  ADJUSTMENT  WORKSHEET 

LN   GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea 


Frt 


Fit 


EB 

LT- 

-TH-RT 

1800 

WB 

LT 

1800 

WB 

TH- 

-RT 

1800 

NB 

LT 

1800 

NB 

TH- 

■RT 

1800 

2  1.000  1.000  1.005  0.945  1.000  1.000  0.997  1.000  3408 

1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1588 

2  0.933  0.995  1.000  0.945  1.000  1.000  0.983  1.000  3104 
1  0.933  1.000  0.995  1.000  1.000  1.000  1.000  0.950  1588 
1  0.933  1.000  0.995  1.000  1.000  1.000  0.937  1.000  1567 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP     v 


s   v/s   g/C     c   v/c   CRITICAL 


EB  LT-TH-RT  1065  3408  0.31  0.34  1163  0.92 

WB  LT         231  1588  0.15  0.32  501  0.46 

WB  TH-RT      897  3104  0.29  0.32  980  0.92 

NB  LT         169  1588  0.11  0.18  280  0.60 

NB  TH-RT      253  1567  0.16  0.18  276  0.92 


CYCLE =  90 

.0 

LOST=15.0 

SUM  V 

/S  CRIT 

=  0.76 

TOTAL 

V/C= 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c   g/C 

C 

dl 

c 

d2 

PF 

EB   LT-TH- 

-RT 

0.92  0.34 

90.0 

21.58 

1163 

8.12 

0,85 

WB   LT 

0.46  0.32 

90.0 

18.75 

501 

0.50 

1.00 

WB   TH-RT 

0.92  0.32 

90.0 

22.53 

980 

9.30 

0.85 

NB   LT 

0.60  0.18 

90.0 

25.95 

280 

2.58 

0.85 

NB   TH-RT 

0.92  0.18 

90.0 

27.67 

276 

23.31 

0.85 

Delay  LOS  Avg  Q   95%  Q 

25.24  D   16.7    22 

19.25  C  4.0  5 
27.06  D  14.6  20 
24.2  5  C  3.5  4 
43.33   E    5.7    10 


I 


DIR  Delay  LOS 
EB   25.24   D 
WB   25.46   D 
NB   35.70   D 
INTERSECTION  DELAY 


=  27.02  INTERSECTION  LOS=D 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   9  0   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE 
THE  EXISTING  TIMING  IS  OPTIMAL 


76.2  SECONDS 


ICH  PROGRAM  VERSION  DATE  4-29-1988 

9  5  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 

AE:ll-20-1993  TIME : 16 : 31 : 18 

DHionwealth  Avenue/Foster  Street  -  Non-gameday  Saturday  Peak  Hour 


!^T  DATASETS  LOADED  OR  SAVED 

3iUME  =  93ngfo      GEOMETRICS  =  93ngf  o 

Z:    A-  -B 

C 
2  2RAL  CHARACTERISTICS 
DILATION  GREATER  THAN  2  5  0,000:  YES 
DTROLS:  FROM  C:  STOP 
^/AILING  SPEED:   3  0   MPH 
\<S   STREET  #  OF  LANES:  4  LANES 
\\r  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

[:DR  STREET  LANES 

PIOACH:  C:  Foster  St 

llED  LEFT  AND  RIGHT  TURN  LANE:  YES 

L3E  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

MT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


:(IT  DISTANCE  RESTRICTIONS  (in  seconds) 

':iOACH        A:  Commonwealt  B:  Commonweal t  C:  Foster  St 

;::s                          o.oo                      o.oo  o.oo 

DJS                                   0.00                               0.00  0.00 

:(iTs                      0.00                     0.00  0.00 


lOACH 


Commonwealt   B:    Commonwealt    C:    Foster   St 


LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

"ME 

0   574 

90 

0 

803 

0 

0     0   200 

0.90 

0 

90 

0.80 

'VOLUME 

0   638 

100 

0 

892 

0 

0     0   250 

mNT   GRADE 

0.50 

0 

00 

2.00 

:ENT  CYCLES 

0.00 

0.00 

0.00 

;enger  cars 

99.00 

0.00 

%100.00 

:ent  LT  tru 

0.00 

0.00 

0.00 

:ent  hv  tru 

1.00 

0.00 

0.00 

;  car/hr 

0 

0 

0     0   300 

'   1    RIGHT   TURNS    FROM 
ITLICTING    FLOWS 
riCAL    GAPS 
JiCITY 
lAL   CAPACITY 


'    2    LEFT    TURNS    FROM 

'LICTING    FLOWS 

'ICAL    GAPS 

.CITY 

.CITY   USED 

;DANCE    FACTOR 

'AL    CAPACITY 


C:Foster   St 


369 
5.0 
824 
824 


B : Commonwealth  A 
738 
5.0 
545 
0% 
1.00 
545 


1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

DATE:ll-20-1993  TIME : 16 : 31 : 18 

Commonwealth  Avenue/Foster  Street  -  Non-gameday  Saturday  Peak  Hour 

STEP  3  LEFT  TURNS  FROM      C: Foster  St 

CONFLICTING  FLOWS  158  0 

CRITICAL  GAPS  6.5 

CAPACITY  85 

ACTUAL  CAPACITY  8  5 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUI 

ALL  MOVES  FROM  C:  3  00  824         524      A       6.8  7  0.5' 


r 


:.:h  program  version  date  4-29-1988 

)i5  HCM  -  chapter  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
jinonwealth  Avenue/South  Street 
!:-gameday  Saturday  Peak  Hour  (1993) 

5:11-20-1993  time : 16 : 43 : 19 

r   DATA   SET   NAMES    LOADED   OR   SAVED 

JME=93ngs  GEOMETRICS=93ngs  SIGNAL=93ngs 

VTED    IN    CBD:n 


QI 


JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH    RT 

LT 

TH 

RT 

LT    TH 

RT 

WALK 

47 

756     0 

0 

2 

0 

0.0  11.0 

0.0 

0 

0 

534     0 

0 

2 

0 

0.0  11.0 

0.0 

33 

0 

0     0 

0 

0 

0 

0.0   0.0 

0.0 

0 

23 

0   130 

0 

1 

0 

0.0  15.0 

0.0 

40 

?FIC    &   ROADWAY    CONDITIONS 


1  GRADE    %HV 

•0.5%       1.0% 

0.5%      1.0% 

0.0%       0.0% 

■1.0%       0.0% 


ADJ    PARK 
Y/N   MOVES    BUSES 

Y  1     0 

Y  1     0 
N      0     0 

Y  1     0 


PEDESTRIANS         ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
910     0    y     15.3     3 
970    29    y     15.3     4 
900     0    n     17.0     3 


880 


28 


n 


17.0 


iSINGS 
EASTBOUND 
1   t   r   p 
*   * 

* 


WESTBOUND    NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 
Itrpltrpltrp 

*   *  40.0    3     P 

*  *  *    0.0   23     P 

*      *      *      20.03     P 


Inyi 


,E=   8  9.0 


E  ADJUSTMENT  WORKSHEET 

:   1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

47   756     0   .910     52  831  0 

0   534     0   .970      0  551  0 

0     0     0   .900      0  0  0 

23     0   130   .880     26  0  148 

:■  2  (LANE  GROUP  ADJUSTMENTS) 
LN  GROUP   FLOW  N    LU     v   Pit   Prt 

;LT-TH       882  2  1.05   927  0.06  0.00 
TH  551  2  1.05   578  0.00  0.00 

LT-RT       174  1  1.00   174  0.15  0.85 

:  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


TURN 
JG  OPPOSED 

;  ABOUND 
I'HBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
0   551     0        100   100   100 
0     0     0        100     0   100 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

551 

0 

0    0 

0 

'JRATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt  Fit  s 

LT-TH      1800   2  0.967  0.995  1.003  0.947  1.000  1.000  1.000  0.925  3042 

TH         1800   2  0.967  0.995  0.997  0.947  1.000  1.000  1.000  1.000  3273 

LT-RT      1800   1  1.100  1.000  1.005  0.895  1.000  1.000  0.785  0.878  1227 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT- TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N  Va    Vm 

EB   89   40   2  882   882 

CALCULATIONS 

DIR  Sop     Yo  Gu     Fs 


Vlt   Pit  No 
52  0.06   2 


PI 


EB  3600  0.153  31.154  0.531  0.170 


Vo  Plto 
551  0.00 


Gq     Pt 
8  .846  0.830 


Gf        El     Fm    Fit 
485     2.119  0.850  0.925 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C     c   v/c   CRITICAL 

EB   LT-TH      927  3042  0.30  0.45  1367  0.68      * 

WB   TH         578  3273  0.18  0.45  1471  0.39 

SB   LT-RT      174  1227  0.14  0.22   276  0.63      * 

CYCLE=  8  9.0   LOST=2  9.0   SUM  V/S  CRIT=  0.4  5  TOTAL  V/C=  0.6  6 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl  c 

EB   LT-TH     0.68  0.45   89.0  14.74  1367 

WB   TH        0.39  0.45   89.0  12.45  1471 

SB   LT-RT     0.63  0.22   89.0  23.68  276 


d2  PF  Delay  LOS  Avg  Q  95%  Q 

0.96  1.00  15.70   C   12.0  12 

0  .  09  0 .72  9 . 03   B    7.5  7 

3  .20  1.00  26.88   D    3.3  5 


DIR  Delay  LOS 
EB   15.70   C 
WB    9.03   B 
SB   26.88   D 
INTERSECTION  DELAY 


14.56  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   54.7  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  41.6  sees  green, 
suggested  timing  phase  2  is  0.0  sees  green, 
suggested  timing  phase  3  is   19.4  sees  green. 


3 . 0  sees  yellow  +  red  clear 

23.0  sees  yellow  +  red  clear 

3 . 0  sees  yellow  +  red  clear 


:::h  program  version  date  4-29-1988 

5  HCM  -  chapter  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 
.3:11-20-1993  TIME : 17 : 06 : 08 

ajnonwealth  Avenue/Chestnut  Hill  Drive  -  Non-Gameday  Saturday  Peak  Hour  (1993) 


...r  DATASETS  LOADED  OR  SAVED 
';JME=93NGC       GEOMETRICS  =  93NGC 
:  A-  -B 


;:i:RAL  characteristics 

)1JLATI0N  GREATER  THAN  250,000:  YES 
arROLS:  FROM  C:  STOP 

FROM  C  RT  LANE:  STOP 

^^AILING  SPEED:   35   MPH 

J  STREET  #  OF  LANES:  4  LANES 

.1  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

:i)R  STREET  LANES 

'ROACH:  C:  CHESTNUT  HILL 

IJLED  LEFT  AND  RIGHT  TURN  LANE:  NO 

:'tE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

:[T  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


IT  DISTANCE  RESTRICTIONS  (in  seconds) 

lOACH  A:  COMM  AVE  EB  B:  COMM  AVE  WB  C:  CHESTNUT  HI 

rs  0.00         0.00  0.00 

irs  0.00            0.00  0.00 

c:ts  0.00         0.00  o.oo 


I.OACH 


A:  COMM  AVE  EB  B:  COMM  AVE  WB  C:  CHESTNUT  HI 


LT    TH 

RT 

LT    TH    RT 

LT 

TH 

RT 

IME                                  0   744 

35 

122   519     0 

0 

0 

88 

E                0.95 

0.93 

0 

92 

.'VOLUME         0   783 

37 

131   558     0 

0 

0 

96 

EIENT  GRADE      0.00 

0.00 

0 

00 

f'ENT  CYCLES       0.0  0 

0.00 

0.00 

EENGER  CARS      99.00 

99.00 

0 

flOO.OO 

F'ENT  LT  TRU       0.00 

0.00 

0.00 

■ENT  HV  TRU       1.00 

1.00 

0.00 

E  CAR/HR        0 

132 

0 

0 

96 

1  RIGHT  TURNS  FROM 

C: 

CHESTNUT  HILL 

:LICTING  FLOWS 

410 

IICAL  GAPS 

5.2 

.CITY 

750 

■AL  CAPACITY 

750 

2  LEFT  TURNS  FROM 

B:COMM  AVE  WB 

LICTING  FLOWS 

820 

ICAL  GAPS 

5.1 

CITY 

478 

CITY  USED 

28% 

DANCE  FACTOR 

0.79 

ACTUAL  CAPACITY  4  78 


I 


I 


;  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

11-20-1993  TIME:17:06:08 

aonwealth  Avenue/Chestnut  Hill  Drive  -  Non-Gameday  Saturday  Peak  Hour  (1993) 

I'  3  LEFT  TURNS  FROM      C :  CHESTNUT  HILL 

|?LICTING  FLOWS  14  91 

riCAL  GAPS  6 . 8 

LciTY  87 

iJAL  CAPACITY  69 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
ilMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL  (SEC)  AVG  QUEUE 

J! -ROM  B: 


?ROM  C: 


132 

478 

346 

B 

10.42 

0.38 

96 

750 

654 

A 

5.51 

0.00 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Avenue 

Non-gameday  Saturday  Peak  Hour  (1993) 

date:ll-20-1993  time : 17 : 02 : 39 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=93NGC       GEOMETRICS=93NGC       SIGNAL=93NGC 

LOCATED  IN  CBD : N 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB   220 

374 

255 

1 

2 

0 

10.0  12.0   0.0 

55 

WB   14  0 

340 

37 

1 

2 

1 

11.0  11.0  11.0 

50 

NB   240 

419 

215 

1 

1 

1 

12.0  12.0  12.0 

60 

SB    3  6 

469 

61 

0 

1 

1 

0.0  15.0  15.0 

42 

TRAFFIC  &  ROADWAY  CONDITIONS 


i 


DIR  GRADE  %HV 


ADJ  PARK 
Y/N  MOVES  BUSES 


EB  -1.0% 

1.0% 

N 

1 

0 

.900 

WB   1.0% 

1.0% 

Y 

1 

0 

.960 

NB   2.0% 

1.0% 

Y 

2 

0 

.900 

SB  -1.0% 

1.0% 

Y 

1 

0 

.910 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

1   t 

r   p 

1   t 

r   p 

1   t 

r   p 

1   * 

* 

2      * 

* 

* 

* 

* 

3 

* 

* 

4 

* 

*   * 

* 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
24    Y     20.8     3 
61    Y     20.8     4 
13    Y     18.0     3 
7    Y     18.0     3 


SOUTHBOUND  GREEN 
1   t   r   p 


Y+R  PRE/ACT 


18.2 

4 

A 

25.8 

4 

A 

36.2 

4 

A 

18.8 

4 

A 

CYCLE=  115.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

220 

374 

255 

.900 

244 

416 

283 

WB 

140 

340 

37 

.960 

146 

354 

39 

NB 

240 

419 

215 

.900 

267 

466 

239 

SB 

36 

469 

61 

.910 

40 

515 

67 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

244 

1 

1.00 

244 

1.00 

0.00 

EB 

TH-RT 

699 

2 

1.05 

734 

0.00 

0.41 

WB 

LT 

146 

1 

1.00 

146 

1.00 

0.00 

WB 

TH 

354 

2 

1.05 

372 

0.00 

0.00 

WB 

RT 

39 

1 

1.00 

39 

0.00 

1.00 

NB 

LT 

267 

1 

1.00 

267 

1.00 

0.00 

NB 

TH 

466 

1 

1.00 

466 

0.00 

0.00 

NB 

RT 

239 

1 

1.00 

239 

0.00 

1.00 

SB 

LT-TH 

555 

1 

1.00 

555 

0.07 

0.00 

SB 

RT 

67 

1 

1.00 

67 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND        146   354    39        100     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

2    1 

0 

i  'BOUND 

244 

416   283 

100 

0 

0 

1 

2 

0 

0 

FHBOUND 

40 

515 

57 

0 

0 

0 

0 

1 

1 

0 

rHBOUND 

267 

466   239 

0 

61 

0 

1 

1 

1 

286 

.IfRATION  FLOW  ADJUSTMENT  WORKSHEET 

FLN  GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

] 

?bus 

Farea 

Frt 

Fit 

s 

LT 

1800 

1 

0.933 

0 

995 

1 

005 

1 

.000 

1 

.000 

1 

000 

1 

.000 

0.950 

1596 

TH-RT 

1800 

2 

1.000 

0 

995 

1 

005 

1 

000 

1 

.000 

1 

000 

0 

.937 

1.000 

3372 

LT 

1800 

1 

0.967 

0 

995 

0 

995 

1 

000 

1 

.000 

1 

000 

1 

.000 

0.950 

1637 

:th 

1800 

2 

0.967 

0 

995 

0 

995 

1 

000 

1 

.000 

1 

000 

1 

000 

1.000 

3445 

■RT 

1800 

1 

0.967 

0 

995 

0 

995 

0 

895 

1 

.000 

1 

000 

0 

850 

1.000 

1310 

LT 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1 

000 

1 

000 

1 

000 

0.950 

1684 

TH 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1 

000 

1 

000 

1 

000 

1.000 

1773 

RT 

1800 

1 

1.000 

0. 

995 

0 

990 

0 

890 

1 

000 

1 

000 

0 

840 

1.000 

1325 

LT-TH 

1800 

1 

1.100 

0. 

995 

1 

005 

1 

000 

1 

000 

1 

000 

1 

000 

0.928 

1838 

RT 

1800 

1 

1.100 

0. 

995 

1 

005 

0 

895 

1 

000 

1. 

000 

0 

850 

1.000 

1506 

ELEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
FT  VARIABLES 

F  C    G   N    Va    Vm   Vlt   Pit  No    Vo  Plto 
15   36   1   555   582    40  0.07   1   286  0.00 
LULATIONS 
RSop     Yo      Gu     Fs     PI      Gq     Pt      Gf 


El 


Fm 


800  0.159  21.295  0.697  0.071  14.863  0.929  11.017 


Fit 


1.615  0.928  0.928 


ECITY  ANALYSIS  WORKSHEET 


RLN 

GROUP 

V 

s 

v/s 

g/c 

c 

v/c 

CRITICAL 

LT 

244 

1596 

0.15 

0.16 

252 

0.97 

* 

TH- 

RT 

734 

3372 

0.22 

0.22 

758 

0.97 

* 

LT 

146 

1637 

0.09 

0.16 

259 

0.56 

TH 

372 

3445 

0.11 

0.22 

774 

0.48 

RT 

39 

1310 

0.03 

0.22 

295 

0.13 

LT 

267 

1684 

0.16 

0.16 

275 

0.97 

* 

TH 

466 

1773 

0.26 

0.51 

909 

0.51 

RT 

239 

1325 

0.18 

0.51 

680 

0.35 

LT- 

TH 

555 

1838 

0.30 

0.31 

578 

0.96 

* 

RT 

67 

1506 

0.04 

0.31 

474 

0.14 

!e=115.0   LOST=16.0   sum  V/S  CRIT=  0.83  TOTAL  V/C=  0.97 


L  OF  SERVICE  WORKSHEET 


LN  GROUP 

v/c 

c 

j/c 

C 

dl 

C 

d2 

PF 

Delay  LOS  Avg  Q 

95% 

LT 

0.97 

o" 

16 

115 

0 

36.57 

252 

35.35 

1.00 

71.92 

F 

8.2 

16 

TH-RT 

0.97 

0 

22 

115 

0 

33.57 

758 

18.60 

0.85 

44.34 

E 

17.3 

27 

LT 

0.56 

0 

16 

115 

0 

34.00 

259 

2.10 

1.00 

36.09 

D 

3.9 

5 

TH 

0.48 

0 

22 

115 

0 

29.44 

774 

0.38 

0.62 

18.49 

C 

8.8 

9 

RT 

0.13 

0 

22 

115 

0 

27.06 

295 

0.01 

0.62 

16.78 

C 

1.0 

1 

LT 

0.97 

0 

16 

115 

0 

36.33 

275 

33.66 

1.00 

69.99 

F 

8.7 

16 

TH 

0.51 

0 

51 

115 

0 

14.07 

909 

0  .42 

0.85 

12.31 

B 

7.2 

7 

RT 

0.35 

0 

51 

115 

0 

12.66 

680 

0.14 

0.85 

10.88 

B 

3.7 

4 

LT-TH 

0.96 

0 

31 

115 

0 

29.43 

578 

20.46 

0.85 

42.40 

E 

12.6 

21 

RT 

0.14 

0 

31 

115 

0 

21.50 

474 

0.01 

0.85 

18.28 

C 

1.5 

2 

Delay 

LOS 

51.23 

E 

22.99 

C 

27.80 

D 

39.80 

D 

RSECTION 

DELAY  = 

=  36 

;.66 

INTERSECTION  LOS=D 

CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  10:  UNSIGNALIZED  -  4  APPROACHES  (PAGE  1  OF  2) 

DATE:ll-20-1993  TIME : 17 : 13 : 48 

Beacon  Street/Chestnut  Hill  Drive  -  Non-gameday  Saturday  Peak  Hour 


LAST  DATASETS  LOADED  OR  SAVED 
VOLUME=93ngbc      GEOMETRICS=93ngbc 
KEY:    D 


A- 


■B 


GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  YES 

CONTROLS:  FROM  C:  STOP 

FROM  D:  STOP 

FROM  D  RT  LANE:  STOP 
PREVAILING  SPEED:   3  0   MPH 
MAIN  STREET  #  OF  LANES:  2  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  NO 
MAIN  STREET  APPROACH  B  -  EXCLUSIVE  RIGHT  TURN  LANE:  YES 


i 


APPROACH:  C:  Gatehouse 

EXCLUSIVE  LEFT  TURN  LANES:  NO 

EXCLUSIVE  RIGHT  TURN  LANES:  NO 

LARGE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


APPROACH:  D:  CHD 

EXCLUSIVE  LEFT  TURN  LANES:  NO 

EXCLUSIVE  RIGHT  TURN  LANES:  YES 

LARGE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE 

RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


YES 


SIGHT  DISTANCE  RESTRICTIONS  (in  seconds) 

APPROACH  A:  BEACON  EB    B:  BEACON  WB 
LEFTS  0.00  0.00 

THRUS  0.00  0.00 

RIGHTS  0.00  0.00 


C:  Gatehouse 

D:  CHD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

APPROACH 

A:  BEACON 

EB 

B:  BEACON 

WB 

C:  Gatehou 

LT    TH 

RT 

LT    TH 

RT 

LT    TH 

VOLUME 

195   444 

9 

1   447 

78 

4     2 

PHF 

0.91 

0.91 

0.44 

ADJ  VOLUME 

214   488 

10 

1   491 

86 

9     5 

PERCENT  GRADE 

0.00 

0.00 

-3.00 

PERCENT  CYCLES 

0.00 

0.00 

0.00 

PASSENGER  CARS 

99.00 

99.00 

%100.00 

PERCENT  LT  TRU 

0.00 

0.00 

0.00 

PERCENT  HV  TRU 

1.00 

1.00 

0.00 

PASS  CAR/HR 

216 

1 

8     4 

STEP  1  RIGHT  TURNS  FROM 

C: 

Gatehouse 

D:C 

CONFLICTING  FLOWS 

493 

CRITICAL  GAPS 

5 

0 

CAPACITY 

720 

CAPACITY  USED 

0% 

RT 


LT 
80 


127 


491 
4  .5 
829 
65% 


TH 


RT 


7   340 


0 

.63 

27 

11 

540 

0 

.00 
0.00 

%100 

.00 

0.00 

0.00 

11   540 


IlilDANCE    FACTOR  1.0  0  0.4  2 

'JAL    CAPACITY  720  82  9 


1985  HCM  -  CHAPTER  10:  UNSIGNALIZED  -  4  APPROACHES  (PAGE  2  OF  2) 

DATE:ll-20-1993  TIME : 17 : 13 : 48 

Beacon  Street/Chestnut  Hill  Drive  -  Non-gameday  Saturday  Peak  Hour 

STEP  2  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP  3  THRU  MOVES  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


STEP  4  LEFT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


B 

: BEACON  WB 

A 

: BEACON  EB 

498 

491 

4.5 

4.5 

824 

829 

0% 

26% 

1.00 

0.81 

824 

829 

C 

Gatehouse 

1199 

5.5 

248 

2% 

0.99 

200 

D 

CHD 

1204 
5.5 
247 
5% 

0.98 
199 

C 

Gatehouse 

1750 

6.0 

80 

26 

D: 

CHD 

1211 
6.0 
198 

159 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 


MOVEMENT 

LT  FROM  A: 
LT  FROM  B: 

ALL  MOVES  FROM  C: 

RT  FROM  D: 

SHARED  LT/TH  FROM  D: 


DEMAND 

CAPACITY 

RESERVE 

LOS 

AVG  DEL 

SEC) 

AVG  (, 

2Ui 

216 

829 

613 

A 

5.88 

0 

35 

1 

824 

823 

A 

4.38 

0 

OC 

14 

43 

29 

E 

122.31 

0 

46 

540 

829 

289 

C 

12.44 

1 

8f 

138 

161 

23 

E 

154.70 

5 

9; 

H  PROGRAM  VERSION  DATE  4-29-1988 

HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
on  Street/Chestnut  Hill  Avenue 
gameday  Saturday  Peak  Hour  (1993) 
:ll-20-1993  time : 17 : 27 : 56 

DATA  SET  NAMES  LOADED  OR  SAVED 

:1      SIGNAL=t 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  12 .0   0.0  55 

11. 0  11. 0  11.0  50 

0.0  12.0  12.0  50 

0.0  12.0   0.0  42 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
850     0    Y     20.8     3 
930     0    Y     20.8     3 
830     0    Y     19.5     3 
960     0    Y     19.5     3 


LME=93ngcl 

GE 

;OMETRICS=93 

QITED  IN  CBD 

:N 

L'ME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

R  LT    TH 

RT 

LT  TH  RT 

89   387 

92 

0   2   0 

318   3  84 

214 

12   1 

52   580 

141 

0   2   1 

301   596 

106 

0   2   0 

apiC  &  ROADWAY  CONDITIONS 

ADJ 

■  PARK 

R GRADE  %HV 

Y/N 

MOVES  BUSES 

0.0%   1.0% 

N 

0     0 

0.0%   1.0% 

Y 

10     0 

1.0%   2.0% 

N 

0     0 

1.0%   1.0% 

Y 

10     0 

4|INGS 
EASTBOUND 
1      t      r      p 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 


1 
* 
* 


t 
* 
* 


r 
* 


13 

.0 

0 

A 

31, 

.0 

5 

A 

42, 

.0 

5 

A 

0, 

.0 

19 

A 

:e=  120.0 

[.ame  adjustment  worksheet 
i  1    (movement  adjustments) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

89 

387 

92 

.850 

105 

455 

108 

318 

384 

214 

.930 

342 

413 

230 

52 

580 

141 

.830 

63 

699 

170 

301 

596 

106 

.960 

314 

621 

110 

i    2     (LANE  GROUP  ADJUSTMENTS; 


ILN  GROUP   FLOW  N    LU     v  Pit  Prt 

1.05   702  0.16  0.16 

342  1.00  0.00 

434  0.00  0.00 

230  0.00  1.00 

800  0.08  0.00 

170  0.00  1.00 

LT-TH-RT   1045  2  1.05  1097  0.30  0.11 


LT-TH- 

-RT 

668 

2 

1, 

.05 

LT 

342 

1 

1, 

,00 

IH 

413 

2 

1, 

.05 

RT 

230 

1 

1, 

,00 

LT-TH 

761 

2 

1, 

,05 

RT 

170 

1 

1. 

,00 

i    3     (OPPOSING  VOLUME  ADJUSTMENTS) 


i"  TURN 

OPPO, 

'■2   OPPOSED 

VOLUMES 

LT 

TH    RT 

5  30UND 

342 

413   230 

3  BOUND 

105 

455   108 

i  ffiOUND 

314 

621   110 

I  rIBOUND 

63 

699   170 

OPPOSING  APPROACH 


%  OPPOSING  LEFT  TURN 

LT    TH    RT 

100   100     0 

100   100   100 

63    63    63 

100   100     0 


# 

LANES 

OPPOSING 

LT 

TH 

RT 

VOLUME 

1 

2 

1 

413 

0 

2 

0 

668 

0 

2 

0 

661 

0 

2 

1 

761 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N   Fwid  Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

EB   LT-TH-RT  1800  2  1.000  0.995  1.000  1.000  1.000  1.000  0.976  0.844  2951 

WB   LT  1800  1  0.967  0.995  1.000  1.000  1.000  1.000  1.000  0.282  488 

WB   TH  1800  2  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3463 

WB   RT  1800  1  0.967  0.995  1.000  0.849  1.000  1.000  0.850  1.000  1249 

NB   LT-TH  1800  2  1.000  0.990  1.005  1.000  1.000  1.000  1.000  0.571  2044 

NB   RT  1800  1  1.000  0.990  1.005  1.000  1.000  1.000  0.850  1.000  1522 

SB   LT-TH-RT  1800  2  1.000  0.995  1.005  0.925  1.000  1.000  0.984  0.790  2587 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR  C 
EB  120 
WB  12  0 
NB  12  0 


G 
42 
42 

31 


N 
2 

1 
2 


CALCULATIONS 
DIR  Sop     Yo 
EB  3600  0.115 
WB  2961  0.226 
NB  1943  0.340 


Va 
668 
342 
761 


Vm 
668 
643 
931 


VI  t 

105 

342 

63 


Fs 


Pit  No 
0.16  2 
1.00 
0.08 

PI 


Vo  Plto 
413  0.00 


2 
2 


668 
661 


Gq 


0.16 
0.30 

Pt 


Gu 

31.895  0.617  0.429  10.105  0.571 

19.264  0.457  1.000  22.736  0.000 

0.000  0.462  0.649  31.000  0.351 


Gf 
2.506 
0.000 
1.081 


El 
,824 
,460 


2.436 


Fm 
689 
282 
141 


Fit 
0.844 
0.282 
0.571 


i 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


c   v/c   CRITICAL 


V     s  v/s   g/C 

702  2951  0.24  0.35  1033  0.68 

342   488  0.70  0.35   171  2.00      * 

434  3463  0.13  0.35  1212  0.36 

230  1249  0.18  0.35   437  0.53 

800  2044  0.39  0.26   528  1.51 

170  1522  0.11  0.26   393  0.43 

SB   LT-TH-RT  1097  2587  0.42  0.41  1056  1.04      * 

CYCLE=120.0   LOST=29.0  SUM  V/S  CRIT=  1.13  TOTAL  V/C=  1.4i 


EB 

LT-TH-RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

I 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

LT- 

-TH- 

-RT 

0 

.68 

0 

.35 

120 

.0 

25 

.27 

1033 

1 

.28 

0 

.85 

22 

.57 

C 

14 

.5 

14 

WB 

LT 

2 

00 

0 

35 

120 

0 

64 

45 

171 

1454 

69 

0 

85 

1291 

27 

F 

126 

.4 

368 

WB 

TH 

0 

36 

0 

35 

120 

0 

22 

02 

1212 

0 

08 

0 

85 

18 

79 

C 

8 

.9 

9 

WB 

RT 

0 

53 

0 

35 

120 

0 

23 

62 

437 

0 

95 

0 

85 

20 

88 

C 

5 

0 

5 

NB 

LT- 

■TH 

1 

51 

0 

26 

120 

0 

41 

20 

528 

424 

71 

0 

85 

396 

02 

F 

93 

2 

252 

NB 

RT 

0 

43 

0 

26 

120 

0 

28 

23 

393 

0 

49 

0 

85 

24 

42 

C 

4 

2 

4 

SB 

LT- 

TH- 

-RT 

1 

04 

0 

41 

120 

0 

27 

72 

1056 

31 

66 

0 

85 

50 

47 

E 

25 

0 

45 

DIR  Delay  LOS 

EB   22.57   C 

WB  451.95   F 

NB  3  3  0 . 9  0   F 

SB   50.47   E 

INTERSECTION  DELAY  =224.31  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   9  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is    0.0  sees  green,   -0.7  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   18.7  sees  green,    5.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   38.0  sees  green,    5.0  sees  yellow  +  red  clear 


FUTURE  CONDITIONS  (1994) 
GAMED  AY  SATURDAY  CAPACITY  ANALYSES 


KH  PROGRAM  VERSION  DATE  4-29-1988 

t^    HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
nionwealth  Avenue/Fr.  Herlihy  Terr.  WITH  POLICE  OFFICER  CONTROL 
tirday  Peak  Hour  Before  Game  (19  94) 

;:11-16-1993  time:16:46:09 

^;'  DATA  SET  NAMES  LOADED  OR  SAVED 

Ij(ME=94fb        GEOMETRICS  =  94fb        SIGNAL=94fb 
O.TED  IN  CBD:n 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  10.0  10.0  90 
0.0  10.0  0.0  0 
0.0  0.0  0.0  0 
0.0   0.0   0.0      0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
850  1747    y     29.5     3 
840     0    n     29.5     3 
900     0  7.0     3 

900     0  7.0     3 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE /ACT 
t   r  p   1   t   r  p 

47.0  4     A 

*  *  *    0.0  30     A 

*   *  30.0  4     A 


IllME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

?  LT 

TH 

RT 

LT  TH  RT 

24 

784   . 

306 

0   2   1 

59 

542 

0 

0   2   0 

0 

0 

0 

0   0   0 

0 

0 

0 

0   0   0 

PIC  & 

ROADWAY  CONDITIONS 

ADJ 

PARK 

F GRADE 

%HV 

Y/N  MOVES  BUSES 

1.0% 

1.0% 

N 

0     0 

0.0% 

1.0% 

N 

0     0 

0.0% 

0.0% 

0     0 

0.0% 

0.0% 

0     0 

^INGS 

EASTBOUND 

WESTBOUND    NOR' 

1   t 

r   p 

1   t 

r   p   1   1 

:e=  115.0 


tIME  ADJUSTMENT  WORKSHEET 
i    1     (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

24 

784 

306 

.850 

28 

922 

360 

59 

542 

0 

.840 

70 

645 

0 

0 

0 

0 

.900 

0 

0 

0 

0 

0 

0 

.900 

0 

0 

0 

'  2  (LANE  GROUP  ADJUSTMENTS) 

LN  GROUP  FLOW  N    LU     v   Pit   Prt 

LT-TH  951  2  1.05   998  0.03  0.00 

RT  360  1  1.00   360  0.00  1.00 

LT-TH  715  2  1.05   751  0.10  0.00 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 

TURN  OPPOSING  APPROACH 

:G  opposed        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
■BOUND         70   645     0  0     0     0 

BOUND         2  8   922   3  60  0     0     0 

■RATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit  s 

LT-TH      1800   2  0.933  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3360 

:RT         1800   1  0.933  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1428 

LT-TH      1800   2  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

0 

0 

2    1 

0 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s  g/C  c  v/c 

EB   LT-TH      998  3360  0.30  0.41  1373  0.73 

EB   RT         360  1428  0.25  0.41  584  0.62 

WB   LT-TH      751  3343  0.22  0.26  872  0.86 


CRITICAL 
* 


CYCLE=115.0   LOST=38.0   SUM  V/S  CRIT=  0.52  TOTAL  V/C=  0.78 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl  c 

EB   LT-TH     0.73  0.41  115.0  21.74  1373 

EB   RT        0.62  0.41  115.0  20.43  584 

WB   LT-TH     0.86  0.26  115.0  30.79  872 


d2    PF    Delay  LOS  Avg  Q   95%  Q 
1.38  0 .85    19.65   C   18.0    18 
1.41  0.85    18.57   C    6.8     7 
6.23  0.85    31.47   D   16.9    20 


DIR  Delay  LOS 
EB   19.36   C 
WB   31.47   D 
INTERSECTION  DELAY 


=  23.67  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   84.3  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  29.6  sees  green, 
suggested  timing  phase  2  is  0.0  sees  green, 
suggested  timing  phase  3  is   22.4  sees  green, 


4 . 0  sees  yellow  +  red  clear 

30.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 


::h  program  version  date  4-29-1988 

5  HCM  -  chapter  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

nonwealth  Avenue/Lake  Street  WITH  POLICE  OFFICER  CONTROL 

irday  Peak  Hour  Before  Game  (1994) 

5:11-23-1993  time : 14 : 25 : 14 

r  DATA  SET  NAMES  LOADED  OR  SAVED 

JME=94LB  GEOMETRICS=94LB  SIGNAL=94LB 

\TED    IN    CBD:n 


JME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

242 

546 

4 

0 

2 

1 

0.0  12.0  12.0 

0 

283 

506 

201 

1 

2 

1 

10.0  10.0  10.0 

90 

95 

145 

30 

0 

1 

1 

0.0  10.0  10.0 

40 

0 

0 

0 

0 

0 

0 

0.0   0.0   0.0 

0 

j^FIC    &   ROADWAY   CONDITIONS 

ADJ    PARK 

I  GRADE  %HV    Y/N  MOVES  BUSES 

■1.0%   1.0%    N      0     0 

0.0%   1.0%    N      0     0 

1.0%   1.0%    N      0     0 

0.0%   0.0%  0     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
.900     0    n     29.5     3 
.900   583    y     29.5     3 
.940     0    n     17.0     3 
.900     0         17.0     3 


J5INGS 
EASTBOUND 
1   t   r   p 


* 
* 


WESTBOUND 
1   t   r   p 


* 
* 


* 
* 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN 
1   t   r   p 


Y+R  PRE/ACT 


13.0 

4 

A 

14.0 

4 

A 

20.0 

4 

A 

0.0 

30 

A 

22.0 

4 

A 

(jE=  115.0 


IIME  ADJUSTMENT  WORKSHEET 
i:  1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

242 

546 

4 

.900 

269 

607 

4 

283 

506 

201 

.900 

314 

562 

223 

95 

145 

30 

.940 

101 

154 

32 

0 

0 

0 

.900 

0 

0 

0 

:  2  (LANE  GROUP 

ADJUSTMENTS ) 

LN  GROUP 

FLOW 

N    LU 

V 

Pit 

Prt 

LT-TH 

876 

2  1.05 

919 

0.31 

0.00 

RT 

4 

1  1.00 

4 

0.00 

1.00 

LT 

314 

1  1.00 

314 

1.00 

0.00 

TH 

562 

2  1.05 

590 

0.00 

0.00 

RT 

223 

1  1.00 

223 

0.00 

1.00 

LT-TH 

255 

1  1.00 

255 

0.40 

0.00 

RT 

32 

1  1.0  0 

32 

0.00 

1.00 

:  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

?  TURN 

OPPOSING  AI 

'PROA 

TG  OPPOSED 

VOLUMES 

%  OPPOS 

LT    TH 

RT 

LT 

:bound 

314 

562 

223 

0 

:bound 

26S 

607 

4 

0 

:hbound 

C 

0 

0 

0 

# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

1 

2    1 

0 

0- 

2    1 

0 

0 

0    0 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N  Fwid    Fhv   Fgr  Fpark   Fbus  Farea    Frt    Fit 


EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

1800  2  1.000  0.995  1.005  1.000  1.000  1 

1800  1  1.000  0.995  1.005  1.000  1.000  1 

1800  1  0.933  0.995  1.000  1.000  1.000  1 

1800  2  0.933  0.995  1.000  1.000  1.000  1 

1800  1  0.933  0.995  1.000  1.000  1.000  1 

1800  1  0.933  0.995  0.995  1.000  1.000  1, 

1800  1  0.933  0.995  0.995  1.000  1.000  1, 


000  1.000  1.000  3600 

000  0.850  1.000  1530 

000  0.950  1588 

000  1.000  3343 

000  1421 


000 
000 
000 
000 


1 
1, 

0, 

1. 


850  1 

000  0.847  1408 
000  0.850  1.000  1414 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


V 


v/s   g/C     c   v/c   CRITICAL 


EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

919  3600  0.26  0.27  970  0.95 

4  1530  0.00  0.27  412  0.01 

314  1588  0.20  0.17  276  1.14 

590  3343  0.18  0.33  1105  0.53 

223  1421  0.16  0.33  470  0.48 

255  1408  0.18  0.19  269  0.95 

32  1414  0.02  0.19  270  0.12 


CYCLE=115.0   LOST=42.0   SUM  V/S  CRIT=  0.63  TOTAL  V/C=  1.00 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 

0.95  0.27  115.0 
0.01  0.27  115.0 
1.14  0.17  115.0 
0.53  0.33  115.0 
0.48  0.33  115.0 
0.95  0.19  115.0 
0.12    0.19    115.0 


EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

dl  c 

31.31  970 

23.38  412 

37.18  276 

23.79  1105 

23.25  470 

34.91  269 

29.24  270 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


12  .88  0.85 
0.00  0.85 

96.50  1.00 
0.41  0.85 
0.60  0.85 

29.65  0.85 
0 .01  0.85 


37.56   D   20.4 


19.88 
133.69 
20.57 
20.27 
54.88 
24.86 


C 
F 
C 
C 
E 
C 


0.1 
15.8 
12.0 


8 
2 


0.8 


28 
1 

36 

12 
5 

13 
1 


DIR  Delay  LOS 
EB   3  7.48   D 
WB   52.04   E 
NB   51.54   E 
INTERSECTION  DELAY 


46.23  INTERSECTION  LOS=E 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  126.5  SECONDS 

for  chosen  cycle  length  90.0 

suggested  timing  phase  1  is 

suggested  timing  phase  2  is 

suggested  timing  phase  3  is 

suggested  timing  phase  4  is 

suggested  timing  phase  5  is 


7 
7 


7  sees  green, 
7  sees  green, 

15.0  sees  green, 
0 . 0  sees  green, 

13 . 7  sees  green. 


sees  yellow  +  red  clear 

sees  yellow  +  red  clear 

sees  yellow  +  red  clear 

30.0  sees  yellow  +  red  clear 

4.0  sees  yellow  +  red  clear 


4 
4 
4 


}:h  program  version  date  4-29-1988 

'  hcm  -  chapter  10  :  unsignalized  -  3  approaches  (page  1  of  2) 

,:11-16-1993  TIME:16:48:40 

nionwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  Before  Game  (1994; 


£'  DATASETS  LOADED  OR  SAVED 
•ME=94fb        GEOMETRICS=94fb 
A-  -B 


RAL  CHARACTERISTICS 
rLATION  GREATER  THAN  250,000:  YES 
^^ROLS:  FROM  C:  STOP 
E AILING  SPEED:   3  0   MPH 
I  STREET  #  OF  LANES:  4  LANES 
I  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 


;\1R  STREET  LANES 

?OACH:  C:  Foster  Street 

\EB   LEFT  AND  RIGHT  TURN  LANE:  YES 

IE    RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

3T  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


'■   ST  DISTANCE  RESTRICTIONS  (in  seconds) 

3  ROACH        A:  Commonweal t  B:  Commonweal t  C:  Foster  St re 

!  PS  0.00  0.00  0.00 

5  IS  0.00  0.00  0.00 

i  3TS  0.00  0.00  0.00 


OACH 

A :  Commonwe  alt 

B :  Commonwe 

;alt 

C:  Foster 

Stre 

LT    TH 

RT 

LT    TH 

RT 

LT    TH 

RT 

ME 

0   847 
0.88 

337 

0     0 
0.90 

0 

0     0 
0.44 

146 

VOLUME 

0   963 

383 

0     0 

0 

0     0 

332 

ENT  GRADE 

0.50 

0.00 

2.00 

ENT  CYCLES 

0.00 

0.00 

0.00 

ENGER  CARS 

99.00 

0.00 

%100.00 

ENT  LT  TRU 

0.00 

0.00 

0.00 

ENT  HV  TRU 

1.00 

0.00 

0.00 

CAR/HR 

0 

0 

0     0 

398 

1  RIGHT  TURNS  FROM 
LICTING  FLOWS 
ICAL  GAPS 
CITY 
AL  CAPACITY 


2  LEFT  TURNS  FROM 
LICTING  FLOWS 
ICAL  GAPS 
CITY 

CITY  USED 
DANCE  FACTOR 
AL  CAPACITY 


C: Foster  Street 
673 
5.0 
588 
588 


B : Commonwealth  A 

1345 

5.0 

252 

0% 

1.00 

252 


1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

DATE:11-16-1993  TIME : 16 : 48 : 40 

Commonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  Before  Game  (1994) 

STEP  3  LEFT  TURNS  FROM     C: Foster  Street 

CONFLICTING  FLOWS  1154 

CRITICAL  GAPS  6.5 

CAPACITY  178 

ACTUAL  CAPACITY  178 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
MOVEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUE 

ALL  MOVES  FROM  C:         398         588        190      D      18.97  2.1 


NH  PROGRAM  VERSION  DATE  4-29-1988 

3  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

tnonwealth  Avenue/South  Street 

trday  Peak  Hour  Before  Game  (1994) 

t:ll-17-1993  time:15:41:54 

r  DATA  SET  NAMES  LOADED  OR  SAVED 

lME=94sb        GEOMETRICS=94sb        SIGNAL=94sb 

:TED  in  CBD:n 


lane  width  cross 

lt   th   rt  walk 

0.0  11.0   0.0  0 

0.0  11.0   0.0  33 

0.0   0.0   0.0  0 

0.0   0.0  15.0  40 


LME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

R    LT    TH    RT 

LT 

TH  RT 

42   644     0 

0 

2   0 

0  1017     0 

0 

2   0 

0     0     0 

0 

0   0 

1   0     0   167 

0 

0   1 

iFIC  &  ROADWAY  CONDITIONS 


^ GRADE  %HV 

0.5%  1.0% 

0.5%  1.0% 

0.0%  0.0% 

1.0%  0.0% 


ADJ  PARK 
Y/N  MOVES  BUSES 

Y  1     0 

Y  1     0 
0     0 

Y  1     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
930     0    y     15.3     3 
950    82    y     15.3     4 
900     0         17.0     3 


790 


90 


n 


17.0 


^INGS 
EASTBOUND 
1   t   r   p 


WESTBOUND 

1   t   r   p 
*   * 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE /ACT 
Itrpltrp 

40.0    3  P 

*            *    0.0  23  P 

*      20.0    3  P 


:E=   89.0 


J. VIE  ADJUSTMENT  WORKSHEET 
[    1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

42 

644 

0 

.930 

45 

692 

0 

0 

1017 

0 

.950 

0 

1071 

0 

0 

0 

0 

.900 

0 

0 

0 

0 

0 

167 

.790 

0 

0 

211 

2  (LANE  GROUP  ADJUSTMENTS) 
LN  GROUP   FLOW  N    LU     v   Pit  Prt 
LT-TH       738  2  1.05   775  0.06  0.00 
TH         1071  2  1.05  1124  0.00  0.00 
RT          211  1  1.00   211  0.00  1.00 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 
TURN  OPPOSING  APPROACH 

■o  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
BOUND  0  1071     0        100   100   100 

RATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

LT-TH      1800   2  0.967  0.995  1.003  0.947  1.000  1.000  1.000  0.673  2215 

TH         1800   2  0.967  0.995  0.997  0.947  1.000  1.000  1.000  1.000  3273 

RT         1800   1  1.100  1.000  1.005  0.895  1.000  1.000  0.850  1.000  1514 

LEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
1071 


INPUT  VARIABLES 

DIR   C    G   N    Va    Vm 

EB   89   40   2   738   738 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs 


Vlt   Pit  No    Vo  Plto 
45  0.06   2  1071  0.00 


PI 


Gq 


Pt 


EB  3600  0.297  19.262  0.206  0.350  20.738  0.650 


Gf        El     Fm    Fit 
664     5.463  0.347  0.673 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C     c   v/c   CRITICAL 

EB   LT-TH      775  2215  0.35  0.45   995  0.78      * 

WB   TH        1124  3273  0.34  0.45  1471  0.76 

SB   RT         211  1514  0.14  0.22   340  0.62      * 

CYCLE=  8  9.0   LOST=2  9.0   SUM  V/S  CRIT=  0.4  9  TOTAL  V/C=  0.73 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C      dl     c 

EB   LT-TH     0.78  0.45   89.0  15.76   995 

WB   TH        0.76  0.45   89.0  15.61  1471 

SB   RT        0.62  0.22   89.0  23.63   340 


d2  PF  Delay  LOS  Avg  Q   9! 

2.78  1.00  18.55   C   10.0 

1.72  0.81  13 .97   B   14.6 

2.46  1.00  26 .09   D    4.1 


DIR  Delay  LOS 
EB   18.55   C 
WB   13.97   B 
SB   2  6.09   D 
INTERSECTION  DELAY 


=  16.86  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   9  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   59.8  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  43.6  sees  green, 
suggested  timing  phase  2  is  0.0  sees  green, 
suggested  timing  phase  3  is   17.4  sees  green. 


3.0  sees  yellow  +  red  clear 

23.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


NH  PROGRAM  VERSION  DATE  4-29-1988 

3  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

-onwealth  Avenue/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

:  rday  Peak  Hour  Before  Game  (1994) 

::11-16-1993  time:17:06:ll 

;  DATA  SET  NAMES  LOADED  OR  SAVED 

lME=94chdb      GEOMETRICS=94chdb 

:TED  in  CBD:n 


SIGNAL=94chdb 


IME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

^  LT 

TH 

RT 

LT 

TH 

RT 

LT    TH 

RT 

WALK 

28 

620 

35 

1 

3 

0 

10.0  11.0 

0.0 

33 

39 

986 

0 

1 

3 

0 

10.0  11.0 

0.0 

33 

3 

0 

89 

0 

1 

0 

0.0  15.0 

0.0 

60 

0 

0 

0 

0 

0 

0 

0.0   0.0 

0.0 

0 

^\FIC  Sc   ROADWAY  CONDITIONS 
ADJ  PARK 

BUS] 
0 
0 
0 
0 


^ GRADE 

%HV 

Y/N  MOVES 

0.0% 

1.0% 

N      1 

0.0% 

1.0% 

N      1 

0.0% 

1.0% 

N      2 

0.0% 

0.0% 

N      1 

ilNGS 

EASTBOUND 

WESTBOUND 

1   t 

r   p 

1   t   r   p 

PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 
840    53    y     15.3     3 
900     0    y     15.3     3 
770    85    y     18.0     3 
900     0    n     18.0     3 


NORTHBOUND   SOUTHBOUND  GREEN  Y+R  PRE/ACT 
Itrpltrp 

*  35.0  4     A 

0.0  29     A 

*      *  19.0  4     A 


:e= 


91.0 


J ME  ADJUSTMENT  WORKSHEET 
i    1     (MOVEMENT  ADJUSTMENTS) 


L  LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

28 

620 

35 

.840 

33 

738 

42 

39 

986 

0 

.900 

43 

1096 

0 

1    3 

0 

89 

.770 

4 

0 

116 

0 

0 

0 

.900 

0 

0 

0 

LN  GROUP   FLOW  N 


2  (LANE  GROUP  ADJUSTMENTS) 


LU 


Pit   Prt 


LT  33  1  1.00  33  1.00  0.00 

TH-RT  780  3  1.10  858  0.00  0.05 

LT  43  1  1.00  43  1.00  0.00 

TH  1096  3  1.10  1205  0.00  0.00 

LT-RT  119  1  1.00  119  0.03  0.97 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 


TURN 
G  OPPOSED 

BOUND 
BOUND 
HBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

43  1096     0 

33   738    42 

0     0     0 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT 

TH   RT 

VOLUME 

100   100 

100 

1 

3    0 

1096 

100   100 

100 

1 

3    0 

780 

0     0 

0 

0 

0    0 

0 

RATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark 

LT         1800   1  0.933  0.995  1.000  1.000 


Fbus  Farea    Frt    Fit     s 
1.000  1.000  1.000  0.215   359 


EB  TH-RT  1800  3  0.967  0.995  1.000  1.000  1.000  1.000  0.990  1.000  5141 

WB  LT  1800  1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.366  612 

WB  TH  1800  3  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  5194 

NB  LT-RT  1800  1  1.100  0.995  1.000  1.000  1.000  1.000  0.769  0.895  1356 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C 


G   N 


EB  91  35  1 
WB  91  3  5  1 
CALCULATIONS 
DIR  Sop  Yo 
EB  5400  0.203 
WB  5400  0.144 


Va 
33 
43 


Vm   Vlt   Pit  No    Vo  Plto 


780 
1096 


33 
43 


Gu 
20.747 
25.549 


Fs 
0.190 
0.388 


00 
00 


3 
3 


1096 
780 


PI 
000 
000 


Gq 

14.253 

9.451 


0.00 
0.00 

Pt 
000 
000 


Gf  El  Fm  Fit 
0.000  5.912  0.215  0.215 
0.000     2.902  0.366  0.366 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


V 


s   v/s   g/C     c   v/c   CRITICAL 


EB  LT 

EB  TH-RT 

WB  LT 

WB  TH 

NB  LT-RT 


33  359  0.09  0.38   138  0.24 

858  5141  0.17  0.38  1977  0.43 

43  612  0.07  0.38   235  0.18 

1205  5194  0.23  0.38  1998  0.60 

119  1356  0.09  0.21   283  0.42 


* 
* 


CYCLE=  91.0   LOST=3  7.0   SUM  V/S  CRIT=  0.32  TOTAL  V/C=  0.54 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 
EB   LT        0.24  0.38   91.0 
EB   TH-RT     0.43  0.38   91.0 


dl 
14.44 


WB  LT 
WB  TH 
NB   LT-RT 


0.18  0.3! 


c 

138 


15.72  1977 


91.0   14.09   235 


0.60  0.38   91.0   17.05  1998 
0.42  0.21   91.0   23.74   283 


d2    PF    Delay  LOS  Avg  Q 
0.18  0.85    12.43   B    0.5 


0.10  0.85 

0.04  0.85 

0.38  0.85 

0.62  1.00 


13.45   B   12.1 


12.02   B 


24.36 


0.7 


14.82   B   17.0 


2.4 


I 


'5%  Q 

1 
12 

1 
17 

3 


DIR  Delay  LOS 
EB   13.41   B 
WB   14.72   B 
NB   24.36   C 
INTERSECTION  DELAY 


14.71  INTERSECTION  LOS=B 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   55.8  SECONDS 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is  38.4  sees  green, 
suggested  timing  phase  2  is  0.0  sees  green, 
suggested  timing  phase  3  is   14.6  sees  green, 


4.0  sees  yellow  +  red  clear 

29.0  sees  yellow  +  red  clear 

4 . 0  sees  yellow  +  red  clear 


:h  program  version  date  4-29-1988 
\i   hcm  -  chapter  9:  signalized  -  operational  analysis 

(aonwealth  Avenue/Chestnut   Hill  Avenue 

il|irday   Peak   Hour   Before   Game    (1994)    WITH   POLICE   OFFICER   CONTROL 
115:11-17-1993  time:10:13  :07 

'^t:   DATA   SET   NAMES    LOADED    OR    SAVED 

:i]JME=94ccb  GEOMETRICS  =  94ccb  SIGNAL=94ccb 

K^TED    IN    CBD:n 


^IME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

I  LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

162 

343 

243 

1 

2 

1 

10.0  12.0  11.0 

55 

226 

682 

38 

1 

2 

1 

11.0  11.0  11.0 

50 

252 

409 

104 

1 

1 

1 

12.0  12.0  12.0 

60 

.1  99 

464 

91 

0 

1 

1 

0.0  15.0  15.0 

40 

FFIC    Sc    ROADWAY    CONDITIONS 


GRADE    %HV 
(•1.0%      1.0% 

1.0%      1.0% 
[2.0%      1.0% 

1.0%      1.0% 

IINGS 

EASTBOUND 
1      t      r      p 

1* 


ADJ    PARK 
Y/N   MOVES   BUSES 
N  1  0 

Y  1     0 

Y  2     0 

Y  1     0 


WESTBOUND 
1   t   r   p 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
900     0    y     20.8     3 
900   163    y     20.8     3 
900    98    y     18.0     3 
980     0    y     18.0     3 


NORTHBOUND 
1   t   r   p 


* 
* 


SOUTHBOUND  GREEN  Y+R  PRE /ACT 

1   t   r   p 

16.0    4     A 
26.0    4     A 

*   *   *      42.0    4     A 
20.0    4     A 


C,E=  120.0 


IfME  ADJUSTMENT  WORKSHEET 
F'  1  (MOVEMENT  ADJUSTMENTS) 


f  LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

162 

343 

243 

.900 

180 

381 

270 

226 

682 

38 

.900 

251 

758 

42 

252 

409 

104 

.900 

280 

454 

116 

99 

464 

91 

.980 

101 

473 

93 

F'  2 

(LANE  GROUP 

ADJUSTMENTS ) 

ELN 

GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

LT 

180 

1 

1.00 

180 

1.00 

0.00 

TH 

381 

2 

1.05 

400 

0.00 

0.00 

RT 

270 

1 

1.00 

270 

0.00 

1.00 

LT 

251 

1 

1.00 

251 

1.00 

0.00 

:th 

758 

2 

1.05 

796 

0.00 

0.00 

RT 

42 

1 

1.00 

42 

0.00 

1.00 

LT 

280 

1 

1.00 

280 

1.00 

0.00 

TH 

454 

1 

1.00 

454 

0.00 

0.00 

RT 

116 

1 

1.00 

116 

0.00 

1.00 

LT- 

TH 

574 

1 

1.00 

574 

0.18 

0.00 

RT 

93 

1 

1.00 

93 

0.00 

1.00 

3  (OPPOSING  VOLUME  ADJUSTMENTS) 
>    TURN  OPPOSING  APPROACH 

;G  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 


#  LANES 
LT   TH   RT 


OPPOSING 
VOLUME 


EASTBOUND 
WESTBOUND 
NORTHBOUND 
SOUTHBOUND 


251 
180 
101 
280 


758 
381 
473 
454 


42 
270 

93 
116 


100 

100 

0 

0 


0 

0 

0 

64 


0 
0 
0 
0 


12  1 
12  1 
Oil 
111 


0 

0 

0 

289 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  Fgr  Fpark  Fbus  Farea  Frt  Fit  s 
EB  LT  1800  1  0.933  0.995  1.005  1.000  1.000  1.000  1.000  0.950  1596 
EB  TH  1800  2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3600 
EB   RT         1800   1  0.967  0.995  1.005  1.000  1.000  1.000  0.824  1.000  1433 


WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT 

NB 

TH 

NB 

RT 

SB 

LT-TH 

SB 

RT 

1800  1  0.967  0.995  0.995  1.000  1.000  1 

1800  2  0.967  0.995  0.995  1.000  1.000  1 

1800  1  0.967  0.995  0.995  0.895  1.000  1 

1800  1  1.000  0.995  0.990  1.000  1.000  1 

1800  1  1.000  0.995  0.990  1.000  1.000  1 


000  1.000  0.950  1637 
000  1.000  1.000  3445 
000  0.850  1.000  1310 
000  1.000  0.950  1684 
000  1.000  1.000  1773 


1800  1  1.000  0.995  0.990  0.890  1.000  1.000  0.825  1.000  1302 
1800  1  1.100  0.995  1.005  1.000  1.000  1.000  1.000  0.808  1599 
1800   1  1.100  0.995  1.005  0.895  1.000  1.000  0.850  1.000  1506 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N    Va    Vm   Vlt   Pit  No    Vo  Plto 

SB  120   42   1   574   566   101  0.18   1   289  0.00 

CALCULATIONS 

DIR  Sop     Yo      Gu     Fs     Pi      Gq     Pt      Gf 

SB  1800  0.161  27.070  0.694  0.176  14.930  0.824   7.161 


El     Fm    Fit 
1.620  0.808  0.808 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


EB 
EB 
EB 
WB 
WB 
WB 
NB 
NB 
NB 
SB 
SB 


LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


V 

180 
400 
270 
251 
796 

42 
280 
454 
116 
574 

93 


s   v/s   g/C     c   v/c   CRITICAL 


1596 
3600 
1433 
1637 
3445 
1310 
1684 
1773 
1302 


11 
11 
19 
15 
23 
03 
17 
26 


0.09 


1599  0.36 
1506  0.06 


13 
22 
38 
13 
22 


0.22 
0.17 


55 
55 
35 
35 


213  0.85 
780  0.51 
549  0.49 


218 
746 
284 
281 
975 
716 
560 


1.15 
1.07 
0.15 
1.00 
0.47 
0.16 
1.03 


* 
* 


527  0.18 


CYCLE=120.0   LOST=16.0   SUM  V/S  CRIT=  0.91  TOTAL  V/C=  1.05 
LEVEL  OF  SERVICE  WORKSHEET 


DIR 

LN 

GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

EB 

LT 

0 

85 

0 

.13 

120 

0 

38.60 

213 

17.51 

1.00 

56.11 

E 

5.4 

9 

EB 

TH 

0 

51 

0 

.22 

120 

0 

31.48 

780 

0.49 

0.85 

27.17 

D 

10.0 

10 

EB 

RT 

0 

49 

0 

38 

120 

0 

21.37 

549 

0.58 

0.85 

18.65 

C 

5.6 

6 

WB 

LT 

1 

15 

0 

13 

120 

0 

40.46 

218 

109.53 

1.00 

149.99 

F 

14.1 

32 

WB 

TH 

1 

07 

0 

22 

120 

0 

36.38 

746 

45.35 

0.85 

69.47 

F 

24.5 

45    1 

WB 

RT 

0 

15 

0 

22 

120 

0 

28.91 

284 

0.02 

0.85 

24.59 

C 

1.1 

2 

NB 

LT 

1 

00 

0 

17 

120 

0 

37.98 

281 

40.57 

1.00 

78.55 

F 

10.0 

19 

NB 

TH 

0 

47 

0 

55 

120 

0 

12.42 

975 

0.27 

0.85 

10.78 

B 

6.8 

7    ! 

NB 

RT 

0 

16 

0 

55 

120 

0 

10.13 

716 

0.01 

0.85 

8.62 

B 

1.7 

2    ' 

SB 

LT- 

TH 

1 

03 

0 

35 

120 

0 

30.07 

560 

36.42 

0.85 

56.52 

E 

15.2 

28    i 

SB 

RT 

0 

18 

0 

35 

120 

0 

20.53 

527 

0.02 

0.85 

17.47 

C 

2.0 

2 

DIR 

Delay 

LOS 

EB 

30. 

59 

D 

WB 

86. 

30 

F 

..V 

H  PROGRAM  VERSION  DATE  4-29-1988 
HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 
a  on  Street /Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 
trday  Peak  Hour  Before  Game  (1994) 
t:ll-17-1993  time:09:49:08 

S  DATA  SET  NAMES  LOADED  OR  SAVED 

lME=94bn±i       GE0METRICS=94bmb       SIGNAL=94bcb 
QTED  IN  CBD:n 


LME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

RJ  LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

245 

476 

9 

1 

1 

0 

10.0  10.0   0.0 

40 

6 

510 

271 

0 

1 

1 

0.0  10.0  10.0 

40 

3 

0 

3 

0 

1 

0 

0.0  12.0   0.0 

0 

77 

0 

214 

1 

0 

1 

15.0   0.0  15.0 

40 

\:FIC  &  ROADWAY  CONDITIONS 
ADJ  PARK 

I GRADE  %HV    Y/N  MOVES  BUSES 
0.0%   1.0%    N      0     0 
0.0%   1.0%    N      5     0 
3  .0%   0  .0%    N      0     0 
0.0%   0.0%    N      5     0 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  MIN  TIME  TYPE 

900     0    y     17.0  3 

930   191    y     17.0  3 

500     0    n     17.0  3 

900    19    y     17.0  3 


^INGS 
EASTBOUND 
1   t   r   p 


* 
* 


WESTBOUND 
1   t   r   p 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE/ACT 


t 
* 


r 
* 


1 
* 


t 
* 


r 
* 


13.0 

5 

A 

15.0 

5 

A 

30.0 

5 

A 

0.0 

17 

A 

90.0 


;viE  ADJUSTMENT  WORKSHEET 
I'  1  (MOVEMENT  ADJUSTMENTS) 
I 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

245 

476 

9 

.900 

272 

529 

10 

6 

510 

271 

.930 

6 

548 

291 

3 

0 

3 

.500 

6 

0 

6 

77 

0 

214 

.900 

86 

0 

238 

2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP   FLOW  N 


LU 


LT 

TH-RT 

LT-TH 

.^T 

uT-RT 

IjT 

:iT 


272  1  1.00 

539  1  1.00 

555  1  1.00 

291  1  1.00 

12  1  1.00 

86  1  1.00 

238  1  1.00 


V  Pit  Prt 

272  1.00  0.00 

539  0.00  0.02 

555  0.01  0.00 

291  0.00  1.00 

12  0.50  0.50 

86  1.00  0.00 

238  0.00  1.00 


3  (OPPOSING  VOLUME  ADJUSTMENTS) 


TURN 
J  OPPOSED 

BOUND 
f30UND 
tiBOUND 
I  ABOUND 


OPPOSING  APPROACH 


VOLUMES 


LT 

6 

272 

86 
6 


TH 

548 

529 

0 

0 


RT 
291 

10 

238 

6 


OPPOSING  LEFT  TURN 


LT 

TH 

RT 

0 

0 

0 

0 

60 

60 

100 

100 

0 

100 

100 

100 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

VOLUME 

0 

1 

1 

0 

1 

1 

0 

323 

1 

0 

1 

0 

0 

1 

0 

6 

NB  32.81  D 
SB  51.08  E 
INTERSECTION  DELAY  =  52.65  INTERSECTION  LOS=E 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  378 
for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is   12.5  sees  green,  , 
suggested  timing  phase  2  is   18.8  sees  green, 
suggested  timing  phase  3  is   29.2  sees  green, 
suggested  timing  phase  4  is   13.5  sees  green, 


SECONDS 

4 . 0  sees 

yellow 

+ 

red 

clear 

4 . 0  sees 

yellow 

+ 

red 

clear 

4.0  sees 

yellow 

+ 

red 

clear 

4.0  sees 

yellow 

+ 

red 

clear 

1800   1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1588 
1800   1  0.933  0.995  1.000  1.000  1.000  1.000  0.997  1.000  1667 


rURATION  FLOW  ADJUSTMENT  WORKSHEET 

LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit 

LT 

TH-RT 

LT-TH 

RT 

LT-RT 

LT 

RT 


1800 
1800 
1800 
1800 
1800 


1  0.933  0.995  1.000 

1  0.933  0.995  1.000 

1  1.000  1.000  1.015 

1  1.100  1.000  1.000 

1  1.100  1.000  1.000 


1.000  1.000  1.000  1.000  1.000  1672 

1.000  1.000  1.000  0.850  1.000  1421 

1.000  1.000  1.000  0.787  0.833  1197 

1.000  1.000  1.000  1.000  1.000  1980 

1.000  1.000  1.000  0.850  1.000  1683 


PLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
UT  VARIABLES 


N 


Va 


Vm   Vlt   Pit  No 


90   30 


555   840 


6  0.01 


Vo  Plto 
323  0.00 
6  0.50 


90   13   1    86   238    86  1.00   1 
CULATIONS 

Sop  Yo  Gu  Fs  PI  Gq  Pt  Gf 
1800  0.180  16.862  0.673  0.012  13.138  0.988  12.572 
1412  0.004  12.672  0.871  1.000   0.328  0.000   0.000 


El  Fm  Fit 
1.672  1.000  1.000 
1.291  1.000  1.000 


ACITY  ANALYSIS  WORKSHEET 


LN  GROUP 

LT 

TH-RT 

LT-TH 

RT 

LT-RT 

LT 

RT 


V    s  v/s   g/C 

272  1588  0.17  0.17 

539  1667  0.32  0.56 

555  1672  0.33  0.33 

291  1421  0.21  0.33 

12  1197  0.01  0.14 

86  1980  0.04  0.14 


c  v/c 
265  1.03 
926  0.58 
557  1.00 
474  0.62 
173  0.07 
286  0.30 


CRITICAL 
* 


238  1683  0.14  0.14   243  0.98 


LE=  90.0   LOST=32.0   SUM  V/S  CRIT=  0.64  TOTAL  V/C=  1.00 
EIL  OF  SERVICE  WORKSHEET 


LN  GROUP 

v/c 

g/C 

C 

dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95% 

LT 

1.03 

0.17 

90 

0 

28.66 

265 

51.15 

1.00 

79.81 

F 

8.9 

19 

TH-RT 

0.58 

0.56 

90 

0 

9.98 

926 

0.69 

0.85 

9.08 

B 

6.0 

6 

LT-TH 

1.00 

0.33 

90 

0 

22.75 

557 

28.28 

0.85 

43.38 

E 

11.3 

21 

RT 

0.62 

0.33 

90 

0 

19.12 

474 

1.71 

0.85 

17.71 

C 

4.9 

5 

LT-RT 

0.07 

0.14 

90 

0 

25.29 

173 

0.00 

0.85 

21.50 

C 

0.3 

1 

LT 

0.30 

0.14 

90 

0 

26.16 

286 

0.18 

0.85 

22.40 

C 

1.8 

2 

RT 

0.98 

0.14 

90 

0 

29.15 

243 

38.53 

0.85 

57.53 

E 

6.3 

12 

Delay 

LOS 

32.82 

D 

34.54 

D 

21.50 

C 

48.23 

E 

RSECTION 

DELAY  =35 

.98 

INTERSECTION  LOS=D 

CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   9  0  SECONDS 
:H  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   99.5  SECONDS 

chosen  cycle  length   90.0 

fested  timing  phase  1  is  12.7  sees  green, 
rested  timing  phase  2  is  15.4  sees  green, 
rested  timing  phase  3  is  29.9  sees  green, 
"ested  timing  phase  4  is    0.0  sees  green. 


5.0  sees  yellow  +  red  clear 

5 . 0  sees  yellow  +  red  clear 

5.0  sees  yellow  +  red  clear 

17.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Beacon  Street/Chestnut  Hill  Avenue  WITH  POLICE  OFFICER  CONTROL 

Saturday  Peak  Hour  Before  Game  (1994) 

date:ll-17-1993  time : 09 : 31 : 32 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=94bcb       GEOMETRICS=94bcb       SIGNAL=94bcb 

LOCATED  IN  CBD : n 


VOLUME  Sc   GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB   116 

286 

76 

0 

2 

0 

0.0  12.0   0.0 

55 

WB   2  82 

437 

229 

1 

2 

1 

11.0  11.0  11.0 

50 

NB   195 

515 

62 

0 

2 

1 

0.0  12.0  12.0 

50 

SB   224 

588 

214 

0 

2 

0 

0.0  12.0   0.0 

120 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

%HV 

Y/r 

J  MOVES 

BUSES   PHF  CROSS 

BUT 

MIN  TIME  ' 

lYPE 

EB   0.0% 

1.0% 

N 

0 

0    .900    90 

y 

20.8 

3 

WB   0.0% 

1.0% 

Y 

5 

0    .900   348 

y 

20.8 

3 

NB  -1.0% 

1.0% 

N 

0 

0    .900    42 

y 

37.0 

3 

SB  -1.0% 

1.0% 

Y 

5 

0    .940   120 

y 

37.0 

3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND   SOUTHBOUND  GREEN 

Y+R 

PRE /ACT 

1   t 

r   p 

1 

t   r   p 

1   t   r   p   1 

t   r 

P 

1 

* 

*   * 

0.0 

0 

A 

2 

*   *   *      * 

*   * 

58.0 

4 

A 

3 

* 

*   * 

15.0 

4 

A 

4   *   * 

* 

* 

*   * 

28.0 

4 

A 

5 

* 

* 

* 

*    0.0 

15 

A 

CYCLE=  12  8.0 


VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR   LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB    116 

286 

76 

.900 

129 

318 

84 

WB    282 

437 

229 

.900 

313 

486 

254 

NB    195 

515 

62 

.900 

217 

572 

69 

SB    224 

588 

214 

.940 

238 

626 

228 

PART  2  (LANE  GROUP  ADJUSTMENTS) 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB 

LT-TH- 

-RT 

531 

2 

1 

05 

558 

0 

24 

0 

16 

WB 

LT 

313 

1 

1 

00 

313 

1 

00 

0 

00 

WB 

TH 

486 

2 

1 

05 

510 

0 

00 

0 

00 

WB 

RT 

254 

1 

1 

00 

254 

0 

00 

1 

00 

NB 

LT-TH 

789 

2 

1 

05 

828 

0 

27 

0 

00 

NB 

RT 

69 

1 

1 

00 

69 

0 

00 

1 

00 

SB   LT-TH-RT   1091  2  1.05  1146  0.22  0.21 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

313   486   254 

129   318    84 

238   626   228 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

0    60 

0 

1 

2 

1 

289 

100   100 

100 

0 

2 

0 

531 

100   100 

100 

0 

2 

0 

1091 

:rTHBOUND 


217   572 


69 


100   100 


789 


'URATION  FLOW  ADJUSTMENT  WORKSHEET 
LN  GROUP   IDEAL  N  Fwid   Fhv   Fgr  Fpark   Fbus  Farea   Frt    Fit     s 
LT-TH-RT   1800   2  1.000  0.995  1.000  1.000  1.000  1.000  0.976  0.827  2893 


LT 
TH 
RT 

LT-TH 

RT 

LT-TH-RT 


1800  1  0.967  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1645 

1800  2  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3463 

1800  1  0.967  0.995  1.000  0.875  1.000  1.000  0.850  1.000  1287 

1800  2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  0.534  1924 

1800  1  1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

1800  2  1.000  0.995  1.005  0.937  1.000  1.000  0.969  0.829  2709 


PLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 

PUT  VARIABLES 

Va  Vm  Vlt  Pit  No  Vo  Plto 
531  531  129  0.24  2  289  0.00 
789   858   217  0.27   2  1091  0.22 


C    G   N 
128   28   2 
128   58   2 
ICULATIONS 

Sop  Yo  Gu  Fs  PI  Gq  Pt 
3600  0.080  19.263  0.694  0.623  8.737  0.377 
2390  0.457   0.000  0.193  1.000  58.000  0.000 


Gf 
194 

000 


El 


Fit 


Fm 

621  0.655  0.827 
834  0.069  0.534 


ACITY  ANALYSIS  WORKSHEET 


c  v/c 
633  0.88 
290  1.08 


LN  GROUP  V     s   v/s   g/C 

LT-TH-RT  558  2893  0.19  0.22 

LT  313  1645  0.13  0.12 

TH  510  3463  0.15  0.37  1271  0.40 

RT  254  1287  0.20  0.37   473  0.54 

LT-TH  828  1924  0.43  0.45 

RT  69  1530  0.05  0.45 


CRITICAL 
* 
* 


872  0.95 
693  0.10 


LT-TH-RT  1146  2709  0.42  0.45  1228  0.93 

■.iE=128.0   LOST=12.0   SUM  V/S  CRIT=  0.75  TOTAL  V/C=  0.83 

THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/C 
LOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 

LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   43  ON  THE  PERMISSIVE  PHASE 


CL  OF  SERVICE  WORKSHEET 

LN  GROUP   v/c   g/C    C      dl  c 

LT-TH-RT  0.88  0.22  128.0  36.78  633 

LT        1.08  0.37  128.0  32.30  290 
TH        0.40  0.37  12  8.0 
RT        0.54  0.37  128.0 

LT-TH     0.95  0.45  128.0  25.54  872 

RT        0.10  0.45  128.0  15.23  693 

LT-TH-RT  0.93  0.45  128.0  25.21  1228 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


22.84  1271 
24.28   473 


9.67  0.85 

68.49  1.00 

0.12  0.85 

0.97  0.85 

14.25  0.85 

0.00  0.85 

9.41  0.85 


39.48 
100.80 
19.51 
21.46 
33.82 
12.95 


D 
F 
C 
C 
D 
B 


14.8 
13.7 


10 

5 

15 

1 


29.43      D      21.2 


18 
27 
11 

6 
23 

1 
28 


[Delay  LOS 
39.48  D 
(43.61  E 
:32.22  D 
129.43  D 
3RSECTI0N   DELAY 


=  35.79  INTERSECTION  LOS=D 


:CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   9  0   TO   90  SECONDS 
:H  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   57.0  SECONDS 

chosen  cycle  length   90.0 

=ested  timing  phase  1  is    0.0  sees  green, 


0.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Fr.  Herlihy  Terr.  WITH  POLICE  OFFICER  CONTROL 

Saturday  Peak  Hour  After  Game  (1994) 

date:ll-17-1993  time : 09 : 22 : 08 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=94fa        GEOMETRICS=94f a        SIGNAL=94fa 

LOCATED  IN  CBDm 


LANE  WIDTH  CROSS 

LT    TH    RT  WALK 

0.0  10.0  10.0  90 

0.0  10.0   0.0  0 

0.0   0.0   0.0  0 

0.0   0.0   0.0  0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
890  1777    y     29.5     3 
890     0    n  •   29.5     3 
900     0  7.0     ,3 

900     0  7.0     3 


NORTHBOUND   SOUTHBOUND  GREEN   Y+R  PRE /ACT 
t   r   p   1   t   r   p 

*  * 


VOLUME  & 

GEOMETRICS 

VOLUMES 

#  OF  LANES 

DIR   LT 

TH 

RT 

LT  TH 

RT 

EB    27 

807 

150 

0   2 

1 

WB    82 

846 

0 

0   2 

0 

NB     0 

0 

0 

0   0 

0 

SB     0 

0 

0 

0   0 

0 

TRAFFIC  & 

ROADWAY  CONDITIONS 

ADJ 

PARK 

DIR  GRADE 

%HV 

Y/N  MOVES  BUSES 

EB  -1.0% 

1.0% 

N 

0 

0 

WB   0.0% 

1.0% 

N 

0 

0 

NB   0.0% 

0.0% 

0 

0 

SB   0.0% 

0.0% 

0 

0 

PHASINGS 

EASTBOUND 

WESTBOUND 

NOR^ 

1   t 

r   p 

1   t 

r   p 

1   1 

]_   *   * 

* 

2 

* 

* 

3 

*   * 

37.8 

4 

A 

0.0 

30 

A 

44.2 

4 

A 

CYCLE=  12  0.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

27 

807 

150 

.890 

30 

907 

169 

WB 

82 

846 

0 

.890 

92 

951 

0 

NB 

0 

0 

0 

.900 

0 

0 

0 

SB 

0 

0 

0 

.900 

0 

0 

0 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP   FLOW  N    LU     v   Pit   Prt 

EB   LT-TH       937  2  1.05   984  0.03  0.00 

EB   RT  169  1  1.00   169  0.00  1.00 

WB   LT-TH      1043  2  1.05  1095  0.09  0.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS! 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 


OPPOSING  APPROACH 
VOLUMES       %  OPPOSING  LEFT  TURN 
LT    TH    RT         LT    TH    RT 
92   951     0  0     0     0 

30   907   169  0     0     0 


# 

LANES 

OPPOSING 

LT 

TH   RT 

VOLUME 

0 

2    0 

0 

0 

2    1 

0 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt  Fit  s 

EB   LT-TH      1800   2  0.933  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3360 

EB   RT         1800   1  0.933  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1428 

WB   LT-TH      1800   2  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 


!iACITY  ANALYSIS  WORKSHEET 

[;  LN  GROUP     v     s   v/s   g/C     c   v/c   CRITICAL 

?  LT-TH      984  3360  0.29  0.32  1059  0.93      * 

;  RT         169  1428  0.12  0.32   450  0.37 

LT-TH     1095  3343  0.33  0.37  1231  0.89      * 

^LE=120.0   LOST=38.0   SUM  V/S  CRIT=  0.62  TOTAL  V/C=  0.91 

;ZL  OF  SERVICE  WORKSHEET 

:.  LN  GROUP   v/c   g/C    C      dl     c       d2    PF    Delay  LOS  Avg  Q  95%  Q 

,  LT-TH     0.93  0.32  120.0  30.24  1059  10.04  0.85    34.24   D   21.4  28 

RT        0.37  0.32  120.0  24.25   450     0.26  0.85    20.83   C    3.8  4 

LT-TH     0.89  0.37  120.0  27.07  1231     5.98  0.85    28.09   D   22.0  25 

:  Delay  LOS 

32.28   D 

28.09   D 
r.ilRSECTION  DELAY  =  30.24  INTERSECTION  LOS=D 

P  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
t:H  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

f A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  109.5  SECONDS 

: chosen  cycle  length   90.0 

:rested  timing  phase  1  is   24.5  sees  green,    4.0  sees  yellow  +  red  clear 

tfested  timing  phase  2  is    0.0  sees  green,   30.0  sees  yellow  +  red  clear 

rested  timing  phase  3  is   27.5  sees  green,    4.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Lake  Street  WITH  POLICE  OFFICER  CONTROL 

Saturciay  Peak  Hour  After  Game  (1994) 

ciate:ll-17-1993  time  :  11  :  10  :  25 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=94la        GEOMETRICS=94la        SIGNAL=94la 

LOCATED  IN  CBD : n 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   264 

544 

1 

0   2   1 

0.0  12.0  12.0 

0 

WB   118 

643 

125 

12   1 

10.0  10.0  10.0 

90 

NB   286 

317 

46 

Oil 

0.0  10.0  10.0 

40 

SB     0 

0 

0 

0   0   0 

0.0   0.0   0.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

%HV 

Y/N 

MOVES 

BUSES   PHF  CROSS  BUT  MIN  TIME  TYPE 

EB  -1.0% 

1.0% 

N 

0 

0    .900 

0    n     29.5 

3 

WB   0.0% 

1.0% 

N 

0 

0    .900   : 

383    y     29.5 

3 

NB   1.0% 

1.0% 

N 

0 

0    .940 

0    n     17.0 

.3 

SB   0.0% 

0.0% 

0 

0    .900 

0         17.0 

3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND  GREEN 

Y+R 

PRE /ACT 

1   t 

r   p 

1   t 

r   p 

1   t   r   p 

1   t   r   p 

1   *   * 

* 

12.3 

4 

A 

2      * 

* 

* 

* 

12.3 

4 

A 

3 

*   * 

* 

9.0 

4 

A 

4 

* 

* 

* 

*    0.0 

30 

A 

5 

*   *   * 

50.4 

4 

A 

i 


CYCLE=  13  0.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

1  (MOVEMENT  ADJUSTMENTS) 

DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

264 

544 

1 

.900 

293 

604 

1 

WB 

118 

643 

125 

.900 

131 

714 

139 

NB 

286 

317 

46 

.940 

304 

337 

49 

SB 

0 

0 

0 

.900 

0 

0 

0 

PART  2  (LANE  GROUP  ADJUSTMENTS] 


DIR  LN  GROUP   FLOW  N 


LU 


V   Pit   Prt 


EB 

LT-TH 

EB 

RT 

WB 

LT 

WB 

TH 

WB 

RT 

NB 

LT-TH 

NB 

RT 

898 

2 

1 

.05 

943 

0 

33 

0 

.00 

1 

1 

1 

00 

1 

0 

00 

1 

00 

131 

1 

1 

00 

131 

1 

00 

0 

00 

714 

2 

1 

05 

750 

0 

00 

0 

00 

139 

1 

1 

00 

139 

0 

00 

1 

00 

641 

1 

1 

00 

641 

0 

47 

0 

00 

49 

1 

1 

00 

49 

0 

00 

1 

00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

EASTBOUND 
WESTBOUND 
NORTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

131   714   139 

293   604     1 

0     0     0 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT    TH 

RT 

LT 

TH 

RT 

VOLUME 

0     0 

0 

1 

2 

1 

0 

0     0 

0 

0 

2 

1 

0 

0     0 

0 

0 

0 

0 

0 

'URATION  FLOW  ADJUSTMENT  WORKSHEET 
LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit 
LT-TH 
RT 
LT 
TH 
RT 

LT-TH 
RT 


1800   2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  1.000  3600 

1800   1  1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1588 

2  0.933  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3343 
1  0.933  0.995  1.000  1.000  1.000  1.000  0.850  1.000  1421 
1  0.933  0.995  0.995  1.000  1.000  1.000  1.000  0.836  1390 
1  0.933  0.995  0.995  1.000  1.000  1.000  0.850  1.000  1414 


1800 
1800 
1800 
1800 
1800 


ACITY  ANALYSIS  WORKSHEET 

LN  GROUP  V     s   v/s   g/C 

LT-TH  943  3600  0.26  0.22 

RT  1  1530  0.00  0.22 

LT  131  1588  0.08  0.07 

TH  750  3343  0.22  0.19 

RT  139  1421  0.10  0.19 

LT-TH  641  1390  0.46  0.39 

RT  49  1414  0.03  0.39 


c  v/c 
792  1.19 
337  0.00 
110  1.19 
651  1.15 
277  0.50 
539  1.19 
548  0.09 


CRITICAL 
* 


LE=13  0.0       LOST=42.0       SUM   V/S    CRIT=    0.81    TOTAL  V/C=    1.19 


3L   OF    SERVICE   WORKSHEET 
LN  GROUP      v/c      g/C        C 

1.19  0.22  130.0 
0.00  0.22  130.0 
1.19  0.07  130.0 
1.15    0.19    130.0 


LT-TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


0.50  0.19  130.0 
1.19  0.39  130.0 
0.09    0.39    130.0 


dl 

c 

d2 

PF 

Delay  LOS  Avg  Q 

95%  Q 

40.72 

792 

106.84 

0.85 

125.42 

F 

43.9 

95 

30.08 

337 

0.00 

0.85 

25.57 

D 

0.0 

1 

46.64 

110 

158.75 

1.00 

205.39 

F 

9.7 

23 

41.30 

651 

87.09 

0.85 

109.13 

F 

32.0 

66 

35.50 

277 

1.23 

0.85 

31.23 

D 

4.0 

4 

34.40 

539 

112.23 

0.85 

124.63 

F 

29.3 

68 

19.19 

548 

0.00 

0.85 

16.31 

C 

1.1 

1 

Delay  LOS 
L25.30   F 
L10.89   F 

16.96   F 
CRSECTION  DELAY  =117.59  INTERSECTION  LOS=F 

CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   13  0   TO   13  0  SECONDS 
:H  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  130.0  SECONDS 

A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  276.6  SECONDS 
EXISTING  TIMING  IS  OPTIMAL 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  1  of  2) 

DATE:11-17-1993  TIME : 10 : 19 : 14 

Commonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  After  Game  (1994) 


LAST  DATASETS  LOADED  OR  SAVED 
VOLUME=94fa        GEOMETRICS=94f a 
KEY:  A-  -B 


GENERAL  CHARACTERISTICS 

POPULATION  GREATER  THAN  250,000:  YES 

CONTROLS:  FROM  C:  STOP 

PREVAILING  SPEED:   3  0   MPH 

MAIN  STREET  #  OF  LANES:  4  LANES 

MAIN  STREET  APPROACH  A  -  EXCLUSIVE  RIGHT  TURN  LANE:  N 

MINOR  STREET  LANES 

APPROACH:  C:  Foster  St 

SHARED  LEFT  AND  RIGHT  TURN  LANE:  YES 

LARGE  RIGHT  TURN  RADIUS  OR  SHALLOW  RIGHT  TURN  ANGLE:  NO 

RIGHT  TURN  ACCELERATION  LANE  ON  MAJOR:  NO 


SIGHT  DISTANCE  RESTRICTIONS  (in  seconds) 

APPROACH         A:  Commonwealt  B:  Commonwealt  C:  Foster  St 
LEFTS  0.00  0.00  0.00 

THRUS  0.00  0.00  0.00 

RIGHTS  0.00  0.00  0.00 


APPROACH 


A:  Commonwealt  B:  Commonwealt  C:  Foster  St 


LT    TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

VOLUME 

0   803 

251 

0 

1014 

0 

0     0   167 

PHF 

0.80 

0 

90 

0.85 

ADJ  VOLUME 

0  1004 

314 

0 

1127 

0 

0     0   196 

PERCENT  GRADE 

0.50 

0 

00 

2.00 

PERCENT  CYCLES 

0.00 

0.00 

0.00 

PASSENGER  CARS 

99.00 

0.00 

%100.00 

PERCENT  LT  TRU 

0.00 

0.00 

0.00 

PERCENT  HV  TRU 

1.00 

0.00 

0.00 

PASS  CAR/HR 

0 

0 

0     0   236 

STEP  1  RIGHT  TURNS  FROM 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
ACTUAL  CAPACITY 


C: Foster  St 


659 
5.0 
597 
597 


STEP  2  LEFT  TURNS 
CONFLICTING  FLOWS 
CRITICAL  GAPS 
CAPACITY 
CAPACITY  USED 
IMPEDANCE  FACTOR 
ACTUAL  CAPACITY 


FROM 


B : Commonwealth  A 

1318 

5.0 

262 

0% 

1.00 

262 


35  HCM  -  CHAPTER  10  :  UNSIGNALIZED  -  3  APPROACHES  (PAGE  2  of  2) 

rE:ll-17-1993  TIME : 10 : 19 : 14 

nmonwealth  Avenue/Foster  Street  -  Saturday  Peak  Hour  After  Game  (1994) 

3P  3  LEFT  TURNS  FROM  C: Foster  St 

INFLICTING  FLOWS  22  87 

[TICAL  GAPS  6.5 

PACITY  19 

:UAL  CAPACITY  "~     19 

SUMMARY  OF  LEVEL  OF  SERVICE  BY  MOVEMENT 
rEMENT  DEMAND     CAPACITY   RESERVE    LOS   AVG  DEL (SEC)  AVG  QUEUE 

J  MOVES  FROM  C:         236         597        362      B       9.95  0.65 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/South  Street 

Saturday  Peak  Hour  After  Game  (1994) 

date:ll-17-1993  time : 10 :46 : 35 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=94sa        GEOMETRICS=94sa 

LOCATED  IN  CBD : n 


SIGNAL=94sa 


VOLUME  & 

GEOMETRICS 

VOLUMES 

3 

#  OF  LANES 

DIR   LT 

TH 

RT 

LT  TH 

RT 

EB    70 

944 

0 

0   2 

0 

WB     0 

920 

0 

0   2 

0 

NB     0 

0 

0 

0   0 

0 

SB     0 

0   134 

0   0 

1 

TRAFFIC  & 

ROADWAY  CONDITIONS 

ADJ 

PARK 

DIR  GRADE 

%HV 

Y/N  MOVES  BUSES 

EB  -0.5% 

1.0% 

Y 

1 

0 

WB   0.5% 

1.0% 

Y 

1 

0 

NB   0.0% 

0.0% 

0 

0 

SB  -1.0% 

0.0% 

Y 

1 

0 

PHASINGS 

EASTBOUND 

WESTBOUND 

NOR' 

1   t 

r   p 

1   t 

r  p 

1   1 

2_          *          -k 

* 

* 

2 

* 

* 

3 

LANE  WIDTH  CROSS 

LT    TH    RT  WALK 
0.0  11.0   0.0      0 

0.0  11.0   0.0  33 
0.0   0.0   0.0      0 

0.0   0.0  15.0  40 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
800     0    y     15.3     3 
940    68    y     15.3     4 
900     0         17.0    .3 


i 


.830 


44 


n 


17.0 


NORTHBOUND      SOUTHBOUND   GREEN  Y+R    PRE /ACT 
t      r      p      1      t      r      p 

47.0         3  P 

*  *         0.0  23  P 

*  13 .0         3  P 


CYCLE = 


89.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

70 

944 

0 

.800 

88 

1180 

0 

WB 

0 

920 

0 

.940 

0 

979 

0 

NB 

0 

0 

0 

.900 

0 

0 

0 

SB 

0 

0 

134 

.830 

0 

0 

161 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP   FLOW  N    LU     v   Pit  Prt 

EB   LT-TH      1268  2  1.05  1331  0.07  0.00 

WB   TH          979  2  1.05  1028  0.00  0.00 

SB   RT          161  1  1.00   161  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 
EASTBOUND  0   979     0        100   100   100 


#  LANES 
LT   TH   RT 
0    2    0 


OPPOSING 
VOLUME 
979 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 
EB   LT-TH 
WB   TH 
SB   RT 


IDEAL  N 
1800 
1800 
1800   1  1 


Fwid 


Fhv 


Fgr  Fpark   Fbus  Farea 

2  0.967  0.995  1.003  0.947  1.000  1.000  1 

2  0.967  0.995  0.997  0.947  1.000  1.000  1.000 

100  1.000  1.005  0.895  1.000  1.000  0.850 


Frt    Fit     s 

000  0.732  2409 

1.000  3273 

1.000  1514 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 


PUT  VARIABLES 

I   C    G   N    Va    Vm   Vlt 

89   47   2  1268  1268    88 
jCULATIONS 

Sop     Yo      Gu     Fs 


Pit  No 
0.07   2 

PI 


Vo  Plto 
979  0.00 


Gq 


Pt 


3600  0.272  31.318  0.263  0.324  15.682  0.676 


Gf 
986 


El     Fm    Fit 
4.273  0.465  0.732 


CRITICAL 
* 


>ACITY  ANALYSIS  WORKSHEET 

LN  GROUP     V     s   v/s   g/C     c   v/c 

LT-TH     1331  2409  0.55  0.53  1272  1.05 

TH        1028  3273  0.31  0.53  1728  0.59 

RT         161  1514  0.11  0.15   221  0.73 


:LE=  89.0   LOST=29.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.98 


EL  OF  SERVICE  WORKSHEET 
LN  GROUP   v/c   g/C    C 
LT-TH     1.05  0.53   89.0 
TH        0.590. 53   89.0 


dl     c 
16.83  1272 
10.98  1728 


RT 


0.73  0.15   89.0   27.61   221 


d2  PF 

32.19  1.00 

0.41  0.72 

7.81  1.00 


Delay  LOS  Avg  Q 
49.02   E   24.7 
8.20   B   11.4 


95%  Q 
53 
11 


35.41   D 


3.4 


Delay  LOS 
49.02   E 
8.20   B 
35.41   D 
ERSECTION  DELAY 


=  31.50  INTERSECTION  LOS=D 


CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
CH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   94.7  SECONDS 

chosen  cycle  length   90.0 
gested  timing  phase  1  is   51.1  sees  green, 
gested  timing  phase  2  is    0.0  sees  green, 

ested  timing  phase  3  is    9.9  sees  green. 


3 . 0  sees  yellow  +  red  clear 

23.0  sees  yellow  +  red  clear 

3.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

Saturday  Peak  Hour  After  Game  1994 

date:ll-23-1993  time : 14 : 52 : 40 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=94CHDA      GEOMETRICS=94CHDA      SIGNAL=94CHDA 

LOCATED  IN  CBD:n 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

EB 

0 

944 

0 

0 

3 

0 

0.0  11.0   0.0 

33 

WB 

0 

0 

0 

0 

0 

0 

0.0   0.0   0.0 

0 

NB 

0 

0 

580 

0 

0 

1 

0.0   0.0  15.0 

60 

SB 

0 

0 

0 

0 

0 

0 

0.0   0.0   0.0 

0 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

%HV 

Y/N  MOVES  B 

USES   PHF  C 

EB   0.0% 

1.0% 

N      0 

0    .920 

WB   0.0% 

0.0% 

N      0 

0    .800 

NB   0.0% 

0.0% 

N      0 

0    .770 

SB   0.0% 

0.0% 

0 

0    .900 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

1   t 

r   p 

1   t   r   p 

1   t   r   p 

1      * 

* 

2 

* 

* 

* 

PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
53    y     11.3     3 
0    n     11.3     3 
6  0    y     18.0     3 


0 


18.0 


SOUTHBOUND  GREEN  Y+R  PRE/ACT 

1   t   r   p 

33  .0    4     A 
49.0    4     A 


CYCLE = 


90.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS] 


DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

0 

944 

0 

.920 

0 

1026 

0 

WB 

0 

0 

0 

.800 

0 

0 

0 

NB 

0 

0 

580 

.770 

0 

0 

753 

SB 

0 

0 

0 

.900 

0 

0 

0 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N    LU     v   Pit  Prt 

EB   TH  1026  3  1.10  1129  0.00  0.00 

NB   RT  753  1  1.00   753  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 


#  LANES 
LT   TH   RT 


OPPOSING 
VOLUME 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea  Frt  Fit  s 

EB   TH         1800   3  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  5194 

NB   RT         1800   1  1.100  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1683 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s  g/C  c  v/c  CRITICAL 

EB   TH        1129  5194  0.22  0.37  1904  0.59      * 

NB   RT         753  1683  0.45  0.54  916  0.82      * 


^:LE=  90.0   LOST=  8.0   SUM  V/S  CRIT=  0.66  TOTAL  V/C=  0.73 

■•EL  OF  SERVICE  WORKSHEET 

LN  GROUP   v/c   g/C    C  dl  c  d2  PF  Delay  LOS  Avg  Q   95%  Q 

TH        0.59  0.37   90.0  17.53  1904  0.37  0.85  15.21   C   16.2    16 

RT        0.82  0.54   90.0  12.85  916  4.28  0.85  14.56   B    8.6    10 

.  Delay  LOS 

15.21   C 

14.56   B 
ERSECTION  DELAY  =  14.95  INTERSECTION  LOS=B 

CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
CH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   26.7  SECONDS 

chosen  cycle  length   90.0 
gested  timing  phase  1  is   26.8  sees  green,    4.0  sees  yellow  +  red  clear 
gested  timing  phase  2  is   55.2  sees  green,    4.0  sees  yellow  +  red  clear 


CINCH  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Commonwealth  Avenue/Chestnut  Hill  Avenue 

Saturday  Peak  Hour  After  Game  (19  94) 

date:ll-23-1993  time : 14 : 32 : 23 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLUME=94CCA       GEOMETRICS=94CCA       SIGNAL=94CCA 

LOCATED  IN  CBD : n 


VOLUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIR   LT 

TH 

RT 

LT  TH  RT 

LT    TH    RT 

WALK 

EB   3  54 

659 

511 

12   1 

10.0  12.0  11.0 

55 

WB   181 

370 

166 

12   1 

11.0  11.0  11.0 

50 

NB   219 

359 

111 

111 

12.0  12.0  12.0 

60 

SB   170 

478 

331 

Oil 

0.0  15.0  15.0 

40 

I 


TRAFFIC  &.   ROADWAY  CONDITIONS 

ADJ  PARK 


DIR  GRADE 

%HV 

Y/N  MOVES 

BUSES   PHF  CROSS  BUT 

MIN  TIME  TYPE 

EB  -1.0% 

1.0% 

N      1 

0    .900 

0    y 

20.8 

3 

WB   1.0% 

1.0% 

Y      1 

0    .900 

L28    y 

20.8 

3 

NB   2.0% 

1.0% 

Y      2 

0    .900 

61    y 

18.0 

3 

SB  -1.0% 

1.0% 

Y      1 

0    .900 

0    y 

18.0 

3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND  GREEN 

Y+R 

PRE /ACT 

1   t 

r   p 

1   t   r   p 

1   t   r   p 

1   t   r 

P 

1   * 

* 

19.0 

4 

A 

2   *   * 

* 

* 

5.0 

4 

A 

3      * 

• 

*   * 

16.0 

4 

A 

4 

* 

*   * 

*   *   * 

53.6 

4 

A 

5 

* 

*   *   * 

16.4 

4 

A 

f 


CYCLE=  13  0.0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART  1  (MOVEMENT  AI 

DJT 

JSTME^ 

ITS) 

DIR 

LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

EB 

354 

659 

511 

.900 

393 

732 

568 

WB 

181 

370 

166 

.900 

201 

411 

184 

NB 

219 

359 

111 

.900 

243 

399 

123 

SB 

170 

478 

331 

.900 

189 

531 

368 

PART  2  (LANE  GROUP 

ADJUSTMENTS) 

DIR 

LN  GROUP 

FLOW 

N 

LU 

V 

Pit 

Prt 

EB 

LT 

393 

1 

1.00 

393 

1.00 

0.00 

EB 

TH 

732 

2 

1.05 

769 

0.00 

0.00 

EB 

RT 

568 

1 

1.00 

568 

0.00 

1.00 

WB 

LT 

201 

1 

1.00 

201 

1.00 

0.00 

WB 

TH 

411 

2 

1.05 

432 

0.00 

0.00 

WB 

RT 

184 

1 

1.00 

184 

0.00 

1.00 

NB 

LT 

243 

1 

1.00 

243 

1.00 

0.00 

NB 

TH 

399 

1 

1.00 

399 

0.00 

0.00 

NB 

RT 

123 

1 

1.00 

123 

0.00 

1.00 

SB 

LT-TH 

720 

1 

1.00 

720 

0.26 

0.00 

SB 

RT 

368 

1 

1.00 

368 

0.00 

1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED        VOLUMES       %  OPPOSING  LEFT  TURN 


#  LANES 


OPPOSING 


LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

3TB0UND 

201 

411   184 

100 

0 

0 

1 

2 

1 

0 

3TB0UND 

393 

732   568 

0 

0 

0 

1 

2 

1 

0 

XTHBOUND 

189 

531   368 

0 

0 

0 

0 

1 

1 

0 

JTHBOUND 

243 

399   123 

0 

72 

0 

1 

1 

1 

289 

rURATION  FLOW  ADJUSTMENT  WORKSHEET 

I  LN 

GROUP 

IDEAL 

N 

Fwid 

Fhv 

Fgr 

Fpark 

Fbus 

Farea 

Frt 

Fit 

s 

LT 

1800 

1 

0.933 

0 

995 

1 

.005 

1 

.000 

1.000 

1 

.000 

1 

.000 

0.950 

1596 

TH 

1800 

2 

1.000 

0 

995 

1 

.005 

1 

.000 

1.000 

1 

.000 

1 

.000 

1.000 

3600 

RT 

1800 

1 

0.967 

0 

995 

1 

005 

1 

.000 

1.000 

1 

000 

0 

846 

1.000 

1472 

LT 

1800 

1 

0.967 

0 

995 

0 

995 

1 

000 

1.000 

1 

000 

1 

000 

0.950 

1637 

TH 

1800 

2 

0.967 

0 

995 

0 

995 

1 

000 

1.000 

1 

000 

1 

000 

1.000 

3445 

RT 

1800 

1 

0.967 

0 

995 

0 

995 

0 

895 

1.000 

1 

000 

0 

850 

1.000 

1310 

LT 

1800 

1 

1.000 

0 

995 

0 

990 

1 

000 

1.000 

1 

000 

1 

000 

0.950 

1684 

TH 

1800 

1 

1.000 

0. 

995 

0 

990 

1 

000 

1.000 

1 

000 

1 

000 

1.000 

1773 

RT 

1800 

1 

1.000 

0. 

995 

0 

990 

0 

890 

1.000 

1 

000 

0 

803 

1.000 

1267 

LT- 

TH 

1800 

1 

1.100 

0. 

995 

1 

005 

1 

000 

1.000 

1 

000 

1 

000 

0.766 

1517 

i  RT 

1800 

1 

1.100 

0. 

995 

1 

005 

0 

895 

1.000 

1 

000 

0 

850 

1.000 

1506 

I'PLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
'UT  VARIABLES 

L  C  G  N  Va  Vm  Vlt  Pit  No  Vo  Plto 
130  54  1  720  899  189  0.26  1  289  0.00 
.CULATIONS 

:  Sop     Yo      Gu     Fs     PI      Gq     Pt      Gf 
il800  0.160  38.981  0.694  0.262  14.606  0.738   5.014 


El 


Fm 


Fit 


1.620  0.766  0.766 


,'ACITY  ANALYSIS 


LN  GROUP 

LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 


V 

393 
769 
568 
201 
432 
184 
243 
399 
123 
720 
368 


WORKSHEET 

s   v/s   g/C  c   v/c 

1596  0.25  0.22  344  1.14 

3600  0.21  0.19  693  1.11 

1472  0.39  0.32  469  1.21 

1637  0.12  0.15  239  0.84 

3445  0.13  0.12  424  1.02 

1310  0.14  0.12  161  1.14 

1684  0.14  0.13  213  1.14 

1773  0.22  0.57  1009  0.40 

1267  0.10  0.57  721  0.17 


CRITICAL 
* 


1517  0.47  0.41 
1506  0.24  0.41 


625  1.15 
621  0.59 


LE=13  0.0   LOST=16.0   SUM  V/S  CRIT=  1.01  TOTAL  V/C=  1.15 


EL  OF  SERVICE  WORKSHEET 


LN  GROUP   v/c   g/C 


LT 

TH 

RT 

LT 

TH 

RT 

LT 

TH 

RT 

LT-TH 

RT 

Delay  LOS 
116.48   F 


1.14  0.22 
1.11  0.19 
1.21  0.32 
0.84  0.15 
1.02  0.12 
1.14  0.12 
1.14  0.13 
0.40  0.57 


0.17 

1.15 


57 
41 


0.59  0.41 


130.0 

130.0 

130.0 

130.0 

130.0 

130.0 

130 

130 

130.0 

130.0 

130.0 


0 
0 


dl 
40.35 
40.97 
37.33 
41.07 
43.43 
44.22 
44  .  08 
11.83 
10.15 
32.48 
22.58 


C 

344 
693 
469 
239 
424 
161 
213 
1009 
721 
625 
621 


d2 

94.21 


PF   Delay  LOS  Avg  Q   95%  Q 


64 
127 
15 
38 
115, 
106, 
0, 
0, 
87. 
1. 


81 
30 
55 
62 
60 
62 
14 
01 
06 
11 


1.00 
0.85 
0.85 
1.00 
0.85 
0.85 
1.00 
0.85 
0.85 
0.85 
0.85 


134.57 
89.91 

139.93 
56.62 
69.74 

135.84 

150.70 

10.17 

8.64 

101.61 
20.14 


F 
F 
F 
E 
F 
F 
F 
B 
B 
F 
C 


20.3 
29.0 
29.1 


6 
14 

9 
14 

6 

1 
28 

7 


45 

56 

67 

10 

25 

22 

31 

6 

2 

62 

8 


WB  81.43  F 
NB  54.5  9  E 
SB  74.06  F 
INTERSECTION  DELAY  =  88.72  INTERSECTION  LOS=F 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   90   TO   90  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS   90.0  SECONDS 

THE  V/C  RATIO  CAN'T  BE  .95  FOR  THE  GIVEN  CONDITIONS 

for  chosen  cycle  length   90.0 

suggested  timing  phase  1  is   11.2  sees  green,  4.0  sees  yellow  +  red  clear 

suggested  timing  phase  2  is   3.0  sees  green,  4.0  sees  yellow  +  red  clear 

suggested  timing  phase  3  is   10.4  sees  green,  4.0  sees  yellow  +  red  clear 

suggested  timing  phase  4  is   34.9  sees  green,  4.0  sees  yellow  +  red  clear 

suggested  timing  phase  5  is   10.6  sees  green,  4.0  sees  yellow  +  red  clear 


( 


!:rcH  PROGRAM  VERSION  DATE  4-29-1988 

135  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

aeon  Street/Chestnut  Hill  Drive  WITH  POLICE  OFFICER  CONTROL 

;:urday  Peak  Hour  After  Game  (1994) 

;:e:ll-17-1993  time  :  14  :  04  :  45 

i5T  DATA  SET  NAMES  LOADED  OR  SAVED 

(jUME  =  94bma       GEOMETRICS  =  94bma      SIGNAL=94bma 

CATED  IN  CBD:n 


jUME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

L   LT 

TH    RT 

LT 

TH 

RT 

LT    TK    RT 

WALK 

0 

656     7 

1 

1 

0 

10.0  10.0   0.0 

40 

8 

701     0 

0 

1 

1 

0.0  10.0  10.0 

40 

12 

0    10 

0 

1 

0 

0.0  12.0   0.0 

0 

143 

3   280 

0 

1 

1 

0.0  15.0  15.0 

40 

.FFIC  &  ROADWAY  CONDITIONS 
ADJ  PARK 
Y/N  MOVES  BUSES 
N      0     0 
N      5     0 
N      0     0 
N      5     0 


.  GRADE  %HV 
0.0%   1.0% 
0.0% 

-3.0% 
0.0% 


1.0% 
0.0% 
0.0% 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
860     0    y     17.0     3 
930   165    y     17.0     3 
550     0    n     17.0     3 
830    19    y     17.0     3 


..SINGS 

EASTBOUND 
1   t   r   p 


WESTBOUND 
1   t   r   p 


NORTHBOUND 
1   t   r   p 


SOUTHBOUND  GREEN  Y+R  PRE /ACT 
1   t   r   p 

*   *   *      27.4  5     A 

65.6  5     A 

*    0.0  17     A 


:LE=  12  0.0 

UME  ADJUSTMENT  WORKSHEET 
T  1  (MOVEMENT  ADJUSTMENTS) 


LTV 

THV 

RTV 

PHF 

LTFR 

THFR 

RTFR 

0 

656 

7 

.860 

0 

763 

8 

8 

701 

0 

.930 

9 

754 

0 

12 

0 

10 

.550 

22 

0 

18 

143 

3 

280 

.830 

172 

4 

337 

T  2  (LANE  GROUP  ADJUSTMENTS] 


LN  GROUP   FLOW  N 


LU 


TH-RT 
LT-TH 
LT-RT 
LT-TH 
RT 


771  1  1.00 
762  1  1.00 
40  1  1.00 
176  1  1.00 
337  1  1.00 


V   Pit  Prt 

771  0.00  0.01 

762  0.01  0.00 

40  0.55  0.45 

176  0.98  0.00 

337  0.00  1.00 


T  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


T  TURN 

NG  OPPOSED 

TBOUND 

THBOUND 

THBOUND 


OPPOSING  APPROACH 

VOLUMES       %  OPPOSING  LEFT  TURN 

LT    TH    RT         LT    TH    RT 

0   763     8        100   100   100 

172     4   337        100   100     0 

22     0    18        100   100   100 


# 

LANES 

OPPOSING 

T 

TH 

RT 

VOLUME 

1 

1 

0 

771 

0 

1 

1 

4 

0 

1 

0 

18 

URATION  FLOW  ADJUSTMENT  WORKSHEET 
LN  GROUP   IDEAL  N   Fwid    Fhv    Fgr  Fpark   Fbus  Farea    Frt    Fit     s 
TH-RT      1800   1  0.933  0.995  1.000  1.000  1.000  1.000  0.998  1.000  1669 


WB  LT-TH  1800  1  0.933  0.995  1.000  1.000  1.000  1.000  1.000  0.953  1594 

NB  LT-RT  1800  1  1.000  1.000  1.015  1.000  1.000  1.000  0.803  0.915  1342 

SB  LT-TH  1800  1  1.100  1.000  1.000  1.000  1.000  1.000  1.000  0.880  1743 

SB  RT  1800  1  1.100  1.000  1.000  1.000  1.000  1.000  0.850  1.000  1683 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 

INPUT  VARIABLES 

DIR   C    G   N 

WB  120   66   1 

NB  120   27   1 

SB  120   27   1 

CALCULATIONS 

DIR  Sop     Yo 


Va 

Vm 

VI  t 

Pit 

No 

Vo 

Plto 

762 

754 

9 

0.01 

1 

771 

0.00 

40 

18 

22 

0.55 

1 

4 

0.98 

176 

341 

172 

0.98 

1 

18 

0.55 

Gu 


Fs 


PI 


Gq 


Pt 


Gf 


WB  1800  0.428  24.873  0.393  0.011  40.742  0.989  36.170 
NB  1388  0.003  27.143  0.873  1.000  0.242  0.000  0.000 
SB  1303  0.014  26.074  0.864  0.979   1.311  0.021   0.039 


El  Fm    Fit 

2.861  0.953  0.953 

1.289  0.915  0.915 

1.303  0.880  0.880 


CAPACITY  ANALYSIS  WORKSHEET 
DIR  LN  GROUP 


V 


v/s   g/C 


c   v/c   CRITICAL 


EB   TH-RT 


WB 
NB 
SB 
SB 


LT-TH 
LT-RT 
LT-TH 
RT 


771  1669  0.46  0.55  913  0.84 

762  1594  0.48  0.55  871  0.87 

40  1342  0.03  0.23  306  0.13 

176  1743  0.10  0.23  398  0.44 

337  1683  0.20  0.23  384  0.88 


CYCLE=120.0   LOST=27.0   SUM  V/S  CRIT=  0.68  TOTAL  V/C=  0.88 


LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP   v/c   g/C    C 


dl 


d2 


PF    Delay  LOS  Avg  Q   95%  Q 


EB 

TH-RT 

0 

.84 

0 

.55 

120 

0 

17 

41 

913 

5 

19 

0 

85 

19 

.20 

C 

11 

.6 

13 

WB 

LT-TH 

0 

.87 

0 

.55 

120 

0 

17 

96 

871 

7 

01 

0 

85 

21 

22 

C 

11 

5 

14 

NB 

LT-RT 

0 

13 

0 

23 

120 

0 

28 

00 

306 

0 

01 

0 

85 

23 

81 

C 

1 

0 

1 

SB 

LT-TH 

0 

44 

0 

23 

120 

0 

30 

21 

398 

0 

53 

0 

85 

26 

13 

D 

4 

5 

5 

SB 

RT 

0 

88 

0 

23 

120 

0 

33 

97 

384 

14 

02 

0 

85 

40 

79 

E 

8 

7 

12 

DIR  Delay  LOS 

EB   19.20   C 

WB   21.22   C 

NB   23.81   C 

SB   35.77   D 

INTERSECTION  DELAY 


=  24.11  INTERSECTION  LOS=C 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   120   TO.  120  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  120.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE   94.6  SECONDS 
for  chosen  cycle  length  120.0 

suggested  timing  phase  1  is  27.5  sees  green, 
suggested  timing  phase  2  is  65.5  sees  green, 
suggested  timing  phase  3  is    0.0  sees  green, 


5.0  sees  yellow  +  red  clear 

5.0  sees  yellow  +  red  clear 

17.0  sees  yellow  +  red  clear 


f  '■ 


;ICH  PROGRAM  VERSION  DATE  4-29-1988 

il5  HCM  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

eicon  Street/Chestnut  Hill  Avenue  WITH  POLICE  OFFICER  CONTROL 

o.urday  Peak  Hour  After  Game  (1994) 

o;e:ll-17-1993  time  :  14  :  32  :  28 

?;T   data   SET   NAMES    LOADED   OR   SAVED 

:jUME=94bca  GE0METRICS=94bca  SIGNAL=94bca 

C:ATED    in    CBD:n 


.UME  &  GEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

LT 

TH 

RT 

LT 

TH 

RT 

LT    TH    RT 

WALK 

188 

664 

117 

0 

2 

0 

0.0  12.0   0.0 

55 

238 

302 

203 

1 

2 

1 

11.0  11.0  11.0 

50 

77 

385 

52 

0 

2 

1 

0.0  12.0  12.0 

50 

290 

670 

188 

0 

2 

0 

0.0  12.0   0.0 

120 

IFFIC  &  ROADWAY  CONDITIONS 
ADJ  PARK 
GRADE  %HV    Y/N  MOVES  BUSES 
0.0%   1.0%    N      0     0 
0.0%   1.0%    Y      5     0 
-1.0%   1.0%    N      0     0 
-1.0%   1.0%    Y      5     0 


PEDESTRIANS         ARR 
PHF  CROSS  BUT  MIN  TIME  TYPE 
950    87    y     20.8     3 
900   348    y     20.8     3 
940   136    y     37.0     3 
910   204    y     37.0     3 


SINGS 
EASTBOUND 
1   t   r   p 


WESTBOUND 
1   t   r  p 


NORTHBOUND 
1   t   r   p 


* 
* 


* 
* 


SOUTHBOUND  GREEN  Y+R  PRE/ACT 
1   t   r   p 

*  *   *       8.8  4  A 

*  *   *      38.2  4  A 

13.9  4  A 

38.1  4  A 

*    0.0  15  A 


LE=  13  0.0 

OME  ADJUSTMENT  WORKSHEET 

r  1  (MOVEMENT  ADJUSTMENTS) 

LTV   THV   RTV    PHF   LTFR  THFR  RTFR 

188   664   117   .950    198  699  123 

238   302   203   .900    264  336  226 

77   385    52   .940     82  410  55 

290   670   188   .910    319  736  207 


r  2  (LANE  GROUP  ADJUSTMENTS) 


LN  GROUP 

LT-TH-RT 

LT 

TH 

RT 

LT-TH 

RT 

LT-TH-RT 


FLOW  N 
1020  2 

264  1 

336 

226 

491 

55 

1262 


2 
1 
2 
1 
2 


LU  V 
,05  1071 
,00   264 


05 
00 
05 
00 


352 
226 


Pit  Prt 

19  0.12 

00  0.00 

00  0.00 

00  1.00 


516  0.17  0.00 
55  0.00  1.00 
1.05  1325  0.25  0.16 


:  3  (OPPOSING  VOLUME  ADJUSTMENTS] 


:  TURN 

jg  opposed 
:bound 

i-BOUND 

:hbound 


OPPOSING  APPROACH 


VOLUMES 

LT    TH    RT 

264   336   226 

198   699   123 

319   736   207 


OPPOSING  LEFT  TURN 

# 

LANES 

OPPOSING 

LT 

TH 

RT 

LT 

TH 

RT 

VOLUME 

0 

68 

0 

1 

2 

1 

228 

100 

100 

100 

0 

2 

0 

1020 

75 

75 

75 

0 

2 

0 

944 

SOUTHBOUND 


82   410 


55 


100   100 


491 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv    Fgr  Fpark  Fbus  Farea  Frt  Fit  s 

EB   LT-TH-RT  1800   2  1.000  0.995  1.000  1.000  1.000  1.000  0.982  0.900  3166 

WB   LT  1800   1  0.967  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1645 

WB   TH  1800   2  0.967  0.995  1.000  1.000  1.000  1.000  1.000  1.000  3463 

WB   RT  1800   1  0.967  0.995  1.000  0.875  1.000  1.000  0.850  1.000  1287 

NB   LT-TH  1800   2  1.000  0.995  1.005  1.000  1.000  1.000  1.000  0.552  1989 

NB   RT      ■  1800   1  1.000  0.995  1.005  1.000  1.000  1.000  0.850  1.000  1530 

SB   LT-TH-RT  1800   2  1.000  0.995  1.005  0.937  1.000  1.000  0.975  0.889  2926 


SUPPLEMENTAL  WORKSHEET  FOR  LEFT -TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DIR   C    G   N 
EB  130   38   2 
NB  13  0   3  8   2 
CALCULATIONS 
DIR  Sop     Yo 


Va    Vm 

1020  1020 

491   547 


Vlt   Pit  No 

198  0.19   2 

82  0.17   2 


Vo  Plto 
228  0.00 
944  0.25 


Gq 


Pt 


Gu     Fs     Pi 
EB  3600  0.063  31.871  0.732  0.459   6.222  0.541 
NB  2812  0.336   0.000  0.285  1.000  38.175  0.000 


Gf 

2.006 
0.000 


El  Fm  Fit 
1.536  0 .801  0 . 900 
3.949  0.105  0.552 


CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP     v     s   v/s   g/C 


c 
928 
229 


v/c 
1.15 
1.15 


CRITICAL 
* 

* 


EB  LT-TH-RT  1071  3166  0.34  0.29 

WB  LT  264  1645  0.12  0.11 

WB  TH  352  3463  0.10  0.43  1492  0.24 

WB  RT  226  1287  0.18  0.43  554  0.41 

NB  LT-TH  516  1989  0.26  0.29  584  0.88 

NB  RT  55  1530  0.04  0.29  449  0.12 

SB  LT-TH-RT  1325  2926  0.45  0.39  1148  1.15     '* 

CYCLE=130.0   LOST=27.0   SUM  V/S  CRIT=  0.91  TOTAL  V/C=  1.15 

FOR  THE  WESTBOUND  PROTECTED/PERMISSIVE  LEFT  TURN  LANE  THE  CAPACITY,  V/S  AND  V/( 
RATIOS  HAVE  ALL  BEEN  ADJUSTED  TO  REFLECT  A  CAPACITY  FOR 
53  LEFT  TURNS  ON  THE  CHANGE  INTERVAL  AND   0  ON  THE  PERMISSIVE  PHASE 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP   v/c   g/C    C      dl     c 

EB   LT-TH-RT  1.15  0.29  130.0   37.31   928 


WB   LT 


WB 
WB 
NB 
NB 
SB 


TH 

RT 

LT-TH 

RT 

LT-TH- 


d2 
83.75  0.85   102.91 
1.15  0.43  130.0   31.83   229   109.81  1.00   141.63 


PF    Delay  LOS  Avg  Q   95%  Q 


RT 


0.24  0.43  130.0  17.82  1492  0.02  0.85 

0.41  0.43  130.0  19.41   554  0.28  0.85 

0.88  0.29  130.0  33.28   584  10.54  0.85 

0.12  0.29  130.0  25.57   449  0.01  0.85 

1.15  0.39  130.0  33.33  1148  81.35  0.85 


'   42.2  88 

14.7  32 

15.16   C    6.9  7 

16.74   C    4.6  5 

37.25   D   12.5  16 

21.74   C    1.4  2 


97.48 


48.0   103 


DIR  Delay  LOS 

EB  102.91   F 

WB   55.29   E 

NB   35.75   D 

SB   97.48   F 

INTERSECTION  DELAY 


=  80.42  INTERSECTION  LOS=F 


THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF   13  0   TO   13  0  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  130.0  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  719.1  SECONDS 
for  chosen  cycle  length  130.0'|po  i   ,,  . 
suggested  timing  phase  1  is    8.y  sees  %Seen, 


4.0  sees  yellow  +  red  clear 


:::v.:;-;:!i^ 


® 


i 


